











2 f*f? 7 rr w I wmr 2 K? 7 fr ^ i wmr 

wtmw WM ■s^ 2t^f%^ w's wtmw ■5p<i w wtrfrr eff^ i wtfl^ 

^^5^ c^ (?^, wHwHH w c^ CTl; I 


wrf^ ’Tf^ CT, WI^T 5 ! '^1^ ?,<lhc^fl C^, ■‘if^ C^, wrf^ WfraT ■’TW CT, '5^1’^ 

(^g) ^ 's I wf's -5^1^ (^g) - 4^, ^ fenw ’IW 

>i 4 w< 2tf^ I w=i^, 

- jjA-aJ Uj4i)i (j^ I j^l 4 JJ aIS tjj^l ^jj^j 4^ Uj^ ^ C5^ 

'^nir, wmti I (^ ^ 

-(jj'a'^\l ^Ja ^1 ^1 Ij)<a\c. I j ^Jalc. XnjA ' J ''?~J^ j jli£]| (^^1 Ijtla I jlal (^^1 4^1 U 

“'c^t^rmm'f, Pi 4 i 5 <)vsT^ cip<nii<i R<)»c'^ '^tfer '^rt's 

csfC^T (^^'S^- i:^vs) 

Cy^ 4 )j 1 aj i_]4 Cyj Cy *‘’' ^ f4^ 4^4 

~U-j^^^'' I s_^ djjl i_]jj‘‘' Cy ^Laj ajjI 

9 f|^f^^-»tf%; 7 rr 5 i^:^- 5 R:s:ii ^'ftf^ c^ c^, c^ 

*tWT^WHW '=)HiHiC'i^l t-=1^'S C^mtWt^^Tt; 

wt^TTTfi wn?H I 

1” ^o) 

-V^ a 1 Ijiljl jlj 

-I_aj)uull (JbUa 4.4^1 (j1 ja\c .I j iJll ^iuij A-lic. djilt djilt (jl 

csfciTC^, wt^^^^tft^^trrt^f^i” ^s.TT'^lw-iiSo ’fg) 

_4.4 -ujIj 344^ U^ 3 ^HalLuj 

7 [^o^ i£i^^ 5 isfif ^siRicvj^i Tpcf^ 2i%^:?rif^ ^ ^1w, w^rt 

^sffcr f^T ^5# ^'fm 1 (^g)- wnpf*f ^rm 1 

^ 215^ ’iRvilW ^ ^ «rr^xs C^ IWTf I 'STTt ^’TrPTt 

c^tfwiiPTw^T 1 1 

'STrr^^n^T'=ijpT=iJt^wr’^^n^^ 's-?rr’wpTrwtf^'s-?rrwi>i^i^f^wi'STViiif 4 1 


-^g- 1£1# i£l^ RwI<) 4 CvflRl^ ^ I Tiwr ^ ^TPTt'S ^ I CWT; 

”f^ (.«pf4l3 ^ '=11^wt^ i£l'^ iil'^?l1^n» (The Chamistry of powder and Exploshives)”-iil^ 

I ’srathr ct, w^snirrl^ (PW g 

g I 

8. g c^^■'Wft, f^f^^■'thr¥1#:^ S'S^Ri^ ^^5^wwi 1 

(t. cwH fhwd g ^ c*«n:¥ wr^ w^ 1 

’(fk*!^, liikt fk?r ’^ra^r ct fk=^^ fsftfww ■^n’swpr w Pi^ih<m^ fk=^^ w 

®I|C<P ’STT'^JCA I S'®> R^IC^I ''11'?I4% k ?,C^I i£lWpit?r fwIkT 4^4 <P'?||' '^nw '4T 1 (.^Pl<p 'SsH, 41*®4 C^M®r, '^lat 2(f^‘sp4 ?,^sj|f4 
2 ffkw(PrNmk’(k^kk^f^ I 

































































































































































Rf^si '®lRi<p|.8 

Sff^rtw '33|'S<1J. <\ 

StNfW^^tWft^.H 

i£l^^ 21#^^.V 

^C<l^'’tT5llW?l 4sf^.io 

i£|^^ 'sK ’fliWlT’fllSa' io 

'sk'il ^c<i«(c<p« w%r io 

.ii 

1^1%^ ii 

.i^, 

i£i^^ 2tT?tfwflf%5,3Tr.i;^ 

Rc'icpN<p Ji*«jR»'o '0||c«ilt>*il.i'S 

Rwl<<t> «.i\s 

1^r2Fm^feti?w#f%.i\s 

!2r^l«C'»‘1. i'S 

Rc^icKC'^t^Rfe'S i8 

« wH^tRr-^ 2lw sT'ft#. 

^'=ll¥S9<t> H 2 SO 4 . ii> 

'il^$<t> ‘Sfm, HNO 3 .i* 

wPwlfir .i^i 

(Initiators)-^ 2|W iv 

s^W# ¥/^?fc#, (CN 0 ) 2 Hg .ib- 

Pb(N03)2 . 

zm mwl^, PbNs . 

f^rmtwwiwt^ . 

it^^/ZW^WW/t®', (C6H,2N4)202 . 

Wlf^f&^ WWlf^, (CH 3)2002 .■5'5 

2r*lK ^1w (Main Charge).^,8 

KCIO 3 . i .8 

Z^nf^JTlW NaNO 3 .■5<f 

|5Rj// W/liSi?, (NH 2 ) 2 C(N 03)2 .■5<f 

^?/tsg/‘-?5R?//. 

^Tlf&-C<l'lfk'l, C 6 H 3 NO 2 .“i 

®^?//W, C3Hs(0H)^ . ^Ir 

Wf^, C3H5(0N02)3 . ^b- 

CH 3 NO 2 . 'SO 

w/SR'tj, Teteryl .e>i 

wmM.'SW (RDX) ^ Cylonite, C 3 H 6 N 6 O 6 .'Si 

CfjH2CH3(N02)3 . SS 

*)W 1 ^ 1 ^“ R(W^ ^1W (Propellent).^8 

Nitro-cellulose . s8 

ni 9 m-t:>I^C'=ll& . se 

^fpf <py»f.eub 















































RR>si Rc'!cpN<p 


'S«l 


vs 


•nstl^raTsr c^n:# (KC103)-'^i^fepr. 'oh 

wlwlf^nrsr^ntiS^ (NH4N03)-'ii^feK.88 

t^f%?rr feK.8 H 

C3H5(0N02)3-'^I^^’ITT Rc^l<<t> feK.8V 

^nt!ST-IvnvlW< (CH3NO2) feR. di 

^nt!tr-c>i=iwi'St-i^i^ feK.0-^ 

(C 6 H 5 N 02 )-'^i^feH‘. 

•nStRrarsr ’tw vi)l«tlwi 5 (KMn04)-'^i^ feR. 

’IlSvlslM?! fepf ^•'TSIW^ Rol<<t>). d'S 

.e-vs 

^’ITT 1%’2ptw 0-8 

Tt^ <?8 

C^JJTl^ (f£f 

^amr .<?<? 

ftg, . (t'b 

t\teti5|fi'i5'?i (Detonators).^b- 

. ab- 

<[^ (BOSTER). (th 


f^Sst (Fuzes) ^ . 

.'!30 

Rc'i!pl«<p Rp56t/<P|I^S1.iJjC}^ 

fesT RpSet/iplI^si .lb's 

. •b's 

^^cfiiS<t>P«t‘ (wr^^Htfm) . 

( 3 ^ /vSe?. 'b 8 

w^'3jn4tmiiwMf^ .*“) 

.6“) 

:W^/^?/W/w/^/?5©W, i.to 

(?Tl^W 'ewlwfwM . “ii 

c<t>fii<t>jM/t:ii<t>lP«t‘JM “ii 

ilfiiplai^ ^C'=1^Pl<t> W 

# H 8 

^C‘^Pl<t> &/?W/^. 


. 

C^W. 

(2tI?W. Hbr 

’tlt’r .H!i> 

T:^i%rc^.Vi 

3S3 t3PfT . b-i 

’’UfZ^ l3PfT .iri 

■’Ut^ C^W.V^, 

^11% c^EjT .b-cj, 

I5iI?iI^<tij|Gi <t>j|R5fD c»t<^ vtw (RiPi*l< vtw).v:^ 

v5rf^C<ll»(l. It'S 

3Pft .irvS 


















































. 

■smt&o . 

. 

c^fllmiprc^ . 

'WlW^PT CWlWt . 

BKA cmr . 

. 

WTtf^i C^M. . 

5/t¥ wunw c^ . 

. 

Rc^i<i 4 ^stt^ 

■#rf%r5T (KClOs)-^^ f^s 

feR - i§ ^«wi (3Ttwt^ wi'iPiRyrsr . 

feR - ^8 . 

feR - >08 Rtltr-M-ifeH (C6H5N02)-'^I^ ^. 

feR - 88 Ti^ftrrR1^. >^1^. 1^, wfwtRnRRiR . 

"feR - (t% ‘sR( 2I-W‘Nlet's, <pR“, 'SffTRR^fgR Rl^ssR-iil^ RlR. 

feR - '88 R^T^pR-iil^ RIR. 

feR- H8 Rjcer^l R WMlIJlH RRlR . 

■feR - 8-8 ’llJiPl^lR R^(5^, RTR/SfRRsr, R'l<pR, 'S 'Scil'l-'^l^ RlR. 

■feR - <58 ’fS'lPl^lR R5(5^, 'tnii'^piRiiR R^tSR, BR, RRR^, <Pi<l‘S 'S 'S’C^FT-iil^ RlR. 

feR - io8 MHlifS lilR Ri:^ RlR. 

feR- ii8l%R t'»3lPlW< RIR. 

feR - i^8 R%, BR, WRJ^RRst •Rt'SR-i£|'^ RIR. 

feR - i'08 BrrB, RiR[RRR5r R^s8R, c«Rrt liiR B% RiR. 

■feR - i88 <pfB'RrfR3C‘S?l ’tftR. 

feR - iat irBrst cRiR&, wrJ^Rrst Rts8R, tfw 'STr5Fr, BR, r^trR liiR R#r Rir. 

feR- i'88 Rl«|RyRRtl§&, R^PlByR R^SSR, tfw BR, RRRR ii|RR#RRlR. 

feR- iH8 MIR^R RtlS^, Rl=lBByR/RT^wI5|yR RtR^, tfw'Sirg^, BR, RRRR i^lR R#R RlR 

RjR - ib'8 'STTRT-'^l^ RlR. 

RjR - i!i>8 ^Rr 'SC^I'1, BR-r RiR. 

feR - ^08 rrrr, rirJ^Rrst R^ssR, BR-RIR. 

feR - ^i8 RIRwR^R R^ssR, RTRJ^RRR RtRR, RtrR R^RR, R^ i£|R^ R=1RM< RlR. 

RlfWrf^RTST RttiS^ (NH 4 N 03 )-^¥ t^S 

feR - i8 WR[RR?lT5r R^RR lilR RRRRRR RIR. 

feR- ^8 t®R?rrRttiS& liiR Rj^BByR r^rr-i£|r rm. 

feR - >08 wfOTRR (wR[RR?rr5r r^rrrr rm). 

feR - 88 B.iilR.B lilR Rl'lPiByR RtRRRR RlR. 

■feR - (t% B.i^iR.B i^iR wtwRrrR rriRS' (C 2 H 8 N 204 )-'^ir RiR. 

feR - R B.iiiRB, R^ liiR wR[RR5iT5r r^r^r^ rir. 

feR - H8 (RRRtW (RR lilR WRJRRRsT RtwRR^ RlR). 

feR - V8 rHcR (A.N.F.O) (RcetW?! RiR). 

feR - R Ri:^ 'SR R BBr RIR. 

feR- io8Wl'lPlByR RRsR iil'^^R#RRlR. 

feR - ii8 RIR. 

feR - i^8 R^ RBR ('oRcjpiByR RRsR lilRRi:^ SR^ RlR). 


brS 

It'S 

b -8 

b-8 

b-e 

b-e 

b-e 

Irb 

Irb 

b^ 


SH 

Sb- 

Sb- 

S!i> 

S!i> 

S!i> 

50 

51 
Si 
Si 
Si 
8^ 
8:^ 
8:^ 
8« 
8S 
8S 
8« 
8S 
8S 
88 

88 

80- 

80- 

8e' 

80- 

8'!3 

8'!3 

8'!3 

8'!3 

8'!5 

8'!3 

8'!3 















































(t 


(NH2)2C(N03)2-‘il^ 

feR- i§ '3|)l«lP(y|vi '^IJl'lPlRyrsr 31M. 

feR - wi^[f5rf%r5r 3Tn?«r. 

feR - 08 iii^^'3])i=jivip(yr5r •»ntisi^-i£i^ . 

feR- 88 ^ 'aoi'jPiRyrsr . 

^rfllST-^Wf^ C3H5(0N02)3-^^ 

feR - i8 l^^rrsfi^ (cmfeiTsr '8®T TTnf^rrTsr. 

feR - ^8 RtlST-(7R3?ftW-ii|^ 33ti3ir. 

feR - >08 ^'SR RlR. 

feR - 88 RIR. 

feR - 0-8 RtlST-(7R3RtW wrwlf^RR RlR. 

■feR - '88 (RtferR r 5(5^, '®'^ wfwrt%?rR RiR. 

feR- H8 •nRftrrR ^'SR Rrt (’i5lft>\s). 

■feR -15-8 ’fsrftrrR r5c5^, otiI^^ir 'S'sr wfwrf%?rR 'swnRS'-'ii^ rir. 

feR - !i>8 •nRf^RR RtiS^, Rtitf-R^PRtW, Rti:^ '8^ WfWtf^mR 'swnR^-'il^ RIR. 

feR - io8 ^ '^l?^Rtltt‘-(R^3RtW-'i|^RlR. 

feR - ii8 (RtfwRRtlS^, 8®? •nStpRR C^tR&-i£|'^ RlR (’tftfw). 

feR- iCi8 (RiferRRtlS&,8^, ’fRf*RR C^R# RlR (’lllP(>\s). 

feR - i88 c^ftrrR Rt!S^, #ti:^ 8^ iRtferR ^^##- 1 ^ 1 ^ rrt. 

feR- i88 •nRf^RRRtlS^, mR^R Rtl§&, #ti:^8^, 'oRCvilRyR RlR. 

feR - iO-8 Rtltf-R^PRtW wriRl^rR RRT (’tffw). 

feR - i88 Rtltf-R^PRtW, RniRlf%R RtlS^, 8^, WfRTrt^R R^fRf& (RtferR-C^fR^-'il'^ RRT (•'tftfw) . 

feR- iH8 Rt!Sr-t31=lWl'St, RTHRlf^R RlR. 

feR- iV8 RtlST-(7R3RtW, ’fRf^RR 8^ RlR. 

feR - is.8 Rtitr-(R^[Rrrw >^1^^ rjiriR^r rrt. 

feR - ^0 8 RtlST-(7R3RlW, WIRIER RR. 

feR - :ii8 Rt!Sr-(R^[RftW WRlf^RRR . 

feR- ^^8 *11^(51-(TR^Rtw, rjiriR^r . 

RttiST-fetR (CH3N02)-‘il^ 

feR - i8 8^ RR (’tftfw). 

feR - ^8 (I^RRltlS^^RR). 

feR - 88 '3]J|RP|-i-'^l^ ^. 

feR - 88 WlRlf^R 33tR (’tftfw). 

feR - e-8 WlRlf^R 3TR. 

feR - 88 Rtl$r-t31=lWl'St-'il^ (’tffw). 

f^S 

■feR - i8 RRPtrrR 1^1^“ Rh<piw« . 

feR - ^8 RtlST-lRRR-'i|^ . 

RttiST-WHfeH (CeHsNOi)-^^ f^s 

feR - i8 RtiSr mhIsth •netfRgR c^nR^-iii^feR. 

feR - ^8 RtiSr mhIsth, •nRfRgR c^tiR^ . 

feR - 88 RtiSr-MHlifi, ’fRfRgR C^nR&, '#tfR?rR RR ■5iTRtlR&-i£|'^ feR. 

R^rfR?rtR Rt^ -SITW^ (KMn04)-^^ f^S 

feR- i8 ’llJlIJiyR RRvi)l«tlWl5 '^IR^RJl'JPlRyR Rtt8R-i£|'^fsRTR. 

feR- ^8 ’IRI^RR RR vi)RlWi5, R)l=lPlRyR RI^^R feR. 

^It^[f^rf%tR Rt^WtR-i£|R t^g 

feR- i8wRRH(WR1f%RRttiS^-'i|^RfR). 

feR - ^8 RTRRI^ (WRrt^R 3lR). 

feR - 88 «rRf5f& («l)lRlP(yR ‘il^^l5/MRyR '3|'a!|l^8, RlT^WpiyR Rlt^R, (RRr^ (^sR-iil^ RR). 


8H 

8H 

8H 

8H 

8V 

8V 

8V 

8V 

8!i> 

8!i> 

8!i> 

8!i> 

8!i> 

8!i> 

8!i> 

8!i> 

(to 

to 

to 

to 

to 

to 

to 

to 

to 

ti 

ti 

ti 

ti 

ti 

ti 

ti 

ti. 

ti 

ti 

ti 

ti 

ti 

t'S 

t'S 

t'S 

t'S 













































feR- .. 

feR - ^8 ^^wI5|yR feR.. 

feR - 's% •#tf5iTrR-RR-'5iiRtiR& 3Tl'=iPpSI<<t> i£i15n& feR., 

■feR - 88 21'ifi'l‘S RW (<Pii'=lPl^lR 'Rt^'^ic.SPRft®' (^<j> if^'u-iil^fsi^R). 

Rt^WtR feRg 


feR - i§ RRf5raT5r c^tiR^, i^iR? «i)l#P(yR RttvsR-iii^ feR 

"feR - ^,8 ■’fRf^trrR ‘nRc5^, i^ir?, rh^pR-i^ir "feR. 

■feR - >08 R^iPlilR C^iwl5, RRRR ii|R“ RRR-liIR'feR. 

■feR - 88 RRPtrrR <pI<I‘N, Rh<pR-ii|R"feR ("^R Rw). 

ISRI^ RI^®R feR8 

feR - i8 RRRrR lilR^fifRRfeR. 

feR - ^8 RRRrR C^flR^ lilR^ RRlpR-iilR feR. 

Rt^WtR feRg 


feR- i8’llJlI5|yR C^tlR^, RK^FRiilR^RJlRRRyRRI^^-iilRfeR. 

■feR - ^,8 RlJlPlilR CJRrS', RRrR i^lR?, <pR“R" feR. 

’fe*fR f^lJtRg 

feR- i8TRtfWRRttlS& lilR^RJllPlRyR R|tvRR-i£|RfefR. 

feR - ^8 (3^ RttlS^ lilR^ feR. 

feR - 08 (RftRR RttlS^ 1&.iilR.1&-i£|R feR. 

feR- 88 RTR^ RitvRR (Rl5lI5|y|v| RK^pR lilR? <t>l<W< feR) ... 

feR- 0-8 aiR^ RttiSR i£|R^ Rir^wRylCVR feR. 

feR- ^8 RRfR^rfsr RR V|j|st|wi5 
feR - H8 RRIrttR RR ■5ITWiR&, fifR lilR^ 

feR - V8 Rlt®^ Rtltr-M-iRrH-iilR feR. 

feR - !i>8 <t>l<Wl5 (i35r-(3R^tt^ lilR^ WIrPiR^R R|tvER-i£|^feR) . 

feR- io8 WRfRtHt^ - A (R)lRpPyR R1^^, RJIRIP^IR *11^(215 Al^i^l^-i^l^feR). 

feR- ii8WnRltH1^- G (R)lRlPyR ^.I^Ci^lP'l-iilRfeR). 

Rfef] 2(^R l^Ssr/^Ftf^-iilR f^lJtRg 



feR - i8 RRPrR (3RR& lilR^fifRRfeR. 

feR - ^8 RRPrR RRviRIWlJ lilR^fifRRfeR. 
■feR - >08 RRPf?rR rRc 5^ i^lR" BPr "feR. 


feR- 88'5ITn:5RRRRii|R^§fRRf5RrR. 

feR- 0-8 RlJlPyR (3RR&, flR lilR? RIRr feR. 

■feR - 'J 38 RRPf?rR ORrS", Rh<pR i^lR" RRR-i^IR "feR 
feR - H 8 RRPiTrR ( 3 RR&, JTRT^pR lilR^RT^-iilRfeR 

feR - V8 RRPrR C^flR^, fifR lilR^ feR. 

feR - !i >8 RRPrR C^riR^, flR lilR^ RrfRRfeR. 


fi-vS 

as 

as 

0-8 


0-8 

as 

as 

as 

aa 

aa 

aa 


a<h 

a^ 

a^ 

a^ 

a^ 

a^ 

a^ 

a^ 

an 

an 

(tH 


'80 

'80 

> 1)0 

'IJi 

'IJi 

'IJi 

'IjCi 








































gffRffW \a(3|vi)<tj 

i£i^ (.4<(sivjtw i£i^ 2t^ sn^ I ^■= 1 ^'^ '3iR=f>i?jr% ■*f^s^ ioo ^ 

's. wni^Tt^ 4 ^wt ■‘ifM I 

8. ^H^lM'is#J[-=lft^(^^1Wf^^H^I«'is#^J[^>iW'»i ) I I 

■tt^ (Filtration) g 

wtwr c^f^ i£i'5FT ■5rwn?T 1 wr^rar c^ wr '=m< w^ wt?r^ 

■urf% vs^ ^^fvsiTT m 1 1 

1?P=DH<)<) W^ <)j<l^vs ^ I 

y cn-'tm I 
'?pn?Fr I 

O. ^c=l|vi'i W I 
8. 1^1^ C^Tf^I 

w^ c^ ■srcsjT i£if^c^ fs? <prtTr 1 wFraT -= 111 ^ ^ ^% t^rtf^TTFr ^ 

gmtg ■it# I ^5(^ ■=if#fg w^ p“ t:-=t'=ng gmtg ^ cw -= 11 ^:^ 1 'fm p^ g^sr gr %r 

\s^ ^ i£i#w -fs? I lii’iig w's wtMtTT ^ I «fe?r gft:g 

\s^ i£) 1 ^ 'gsicii^si<p #Q^ ^ef I T# ^-it# ■ 5 ig g^ 'sg^ltglg wgr ^^ig# 'Stiisg (Oven) 8 o‘’C 

Igf^ gg:g gmtg gs^-itf^ I 

gHtwr/gf^g 

gt®%»gjf/'gpsg gsTCg gw cggg ggT^kg^ wtrtgr c^wH' ggr ' 5 ^ g^gt ^fgttg i ^sr^ggg g%»gg g^gr gg' i i£i^'»ic<i wtggT 
iiig# ggrsfcg ^5rg?Tg wHlgt ggt:^ g# 1 wr gfer# ^ggtgtg ^gg ^r^sg^T, eg ^ggtwtg tgt ^Uteg grgi^fg^ gg 1 
gHl^gg/ggsgeg wtgeg wtggr fgew ^gfgggtt g^g# 1 

^gfgggg gHlwt gigieg wtggT g^g gtwtg eggg gflffig^ (HNO 3 ) cg^ cg% glgtg gfisg# i£if^ g^gg g^ge^ grfg 1 
gt ggrf^c^ wtggr g# gg»gg gjggtg gsge^ g# I 

gg# Rl5legg tgg mew gegj g^g gggtgtg gttffig^ egeg mg grf% 1 ggg mggtgt so-s(f°C g cg^eg ^sgg 
wg gf^ gjieg g^gimw gg 1 ggg gitg gmi'sgfegg gg#eg ggg gw ^sgg g^geisgfegg Rs^w gg#gt g# 
ggtegg gggm ggg ^ geg weg gfgg« gg 1 g^ge^sgtegg ^gg gtM gfw megr egtwr mggr gflffig^ 
(HNO 3 ) git I tgtg gggtm gwgr 5?v mg (HNO 3 ) w gieg 1 


Wltg 

y ggggiegtgmrt^grni^mg^giflg'ggrgmi^mtgfgggT^wgTggtggmg I 
gsggggimg gf^fmgg^ggtggimmgmmw cg% ^gmgfeggt I 
o. fgfgmggf^mggsge^fgigigggTg^teglggrgTgmggmcge^giegi 
8. gfegfRii5iegg gmegirnggimlggaig g^ge^geg 1 



V 


WIMS 

wMT wr I ■frf^ wr-'if^ ■^rai^ ^ c'=ra' -=1^ 

WIMWtT ^^-=11^ I i£|t ■‘I'^FsCvs I 

\S'Sf^!^i:sTt's 

y ^JTttffi^^f^= i.(f8 

I£|f^= yjsV 
s 

i£l^ CWT^ / '=’ftfT^ ^-=1^ io ^ i£|t5iw f?R I -=>0^ ^ CWT^ ^ 'SiM -=1% ^-=1^ 'S^ cm ^Tt^ I 

^TlfWf V I 

y io/V = 

* ioo = 

'S. ^^(t/ i£|f%5^ 'SW^T = f%2Wr WIM 

9jst#t^cf 

c^PR WT vs^iWfi g%|^ WTt wr '=M<i:^ ■'ft^ i£i^ <(j<(^\s cwr g 

\s ■'ttf^r I 

’i^g C3H5(0N02)3 c^ wprw wt c^ ^ '=5«t#twr ■^mppr/^ ^ 

i£i^^ i£if7iw ^-=1^ «Piw I %■=# ■ei^ ^Tttftt-ftPrtf^ c^fer wPiw c^fe wPrpt %■=# 


'^l%''T?r ’3T??^g 




^PRts^ 

2|'!^=1'i 1^ 

^TttiS*PT 

'=lf^C'is*PT 

^JeTJ 'S'SpT 




TR '=M< Rc^lRvs ^ I 

TR i£|^ WT ■'M< ^ITIW 

TR i£|^ W'=’fl^f^ ^ 

TR ■=M< 2|'i^R|vs ^ I 

FT ^■'W^ i£|^ I 

■^PR RW R|^1J<p lilf^ RRT ^ I 


RRR (R^ C^PR^ '=lft|(.'ST'i (.<lRcil RR I 

rrr i£|rI; 'swr ^ 1 

RTf^ WRWR RW «RR I 


^RR5^ lilR^ gfiRs:^ 



ttR 

2|vsl<P 

vsR^^ TSR (2fl^ gpRRR) 


R 3 #lt&tR 

C3H60 

(RtR RrfRR Rmt^ ^ 1 


iilTl=1c<PK=1 

C2H50H 







2|vsl<P 

(2fi^ 2n:?n^) 

vs 


AL 


8 


NH 2 OH 



'smwrf^rsr^JTttiS^ 

NH 4 NO 3 




C2H8N2O4 


s 

wM^ 

C6H5NH2 


V 

Ti^fwrsr^^Ttt^ 

BaNOa 




CeHe 

^■=11^ c-=li^ ^ <)j<(^vs ^ 

(ioo%) 1 

io 

v^5jt=#r?rt^v5r^it^ 

CaO 



■5T5^:^ 

C 

^ c'liwfCTT^ ^5r#ttr?»f 



CH3CH(NH2)2 




C3H5(0H)3 




C 6 H 12 N 4 


^(t 


H202 


^<Si 


PB(N03)2 


is 

■STtW# 

Hg 


iV 


C6H5N02 


iJ? 

C^FFT 

C6H50H 


^o 


CeHeOsCONOa) 



■=lW^raT5T (^^n:# 

KCIO 3 

fwmttcM'^5t^^'=tr's?rr^ 1 


■=lW^raT5T^JTtt^ 

KNO 3 


^VS 

■=iM^raT5T ■5rm?f^ 

KMn04 


^8 


Ag(N03)2 



(Tnf^nrsr^smwtt^ 

NaNj 




NaHCOs 


^S 


NaaCOa 

^■=iw #fFr (pmu^ ^vsTrt (pm 

^vsTn"^ 1 


CTtferiTsr (3^n:# 

NaClOa 




NaNOa 

sm ‘^'s^ 1 Fm; 

HNOa NaCl 

VSO 


S 

(.vs^w^i cirmw ^vsTTf^rtTr 1 

vSi 

^«ll<pSR<P i£|P|Vis 

H 2 SO 4 

(f-io% ^gTf5i% -=11^^ ■=iT's-?rr 1 

VS^ 

TTflffi^ v£|f$IW 

HNO 3 







'ojeT 


i£|'^ I 

o. ^5R*tTt t*f^^ wt'S’^ «rr^ 

(t. '^IW CSj^ '5R*tT^ “<P?lli|<Pr” ^<PC^ I ^ C'T'STlM “<P?lPl<Pr” 

'b. ww (in^) I 

s. c^ 

hr. 1 ^ ■i'f^ 

5?. twivbicwifc wr ^ I 

io. i£i^-=#'-=l<'?pfg (^ffstf^Mwrt^^ I 

ii8. wt'^if^ \»fi|<pwf ^wKr iii=TW?r ^5R*ttl; ^=iT?r i£i^?. c^ 

I 

I ■5Ts^T5r^g%:M%f^'=l^? I ^g wlc^fi fi#yr'=i;g' i 


iv. ^t^:wlT^c®ft?rr I 

ij?. wt^ wn?ri^%5it'=i' ‘^) i 

cm W ^tCWlMC^m^trt C^f^FT I 

(■ 5 cm) ^ c^cm) 1 

^8. ’«rr's-?rr 1 

WT^'=Mm^CP'S-?rrC5T2fTl4T'^5^C^:^ I 


i<)<p\st»| 'o|C«1l ’lC<t*iC<P<l <M^il 

i. 2n:mf% fe'm I 

o. wr#, ^ '=#m 4 <c<ih ^ 1 

8. ^^nc®f^m?r^ymrwt^(iiim) 

o. wm*tTt ■'iif^^ai^^mr^ft^^ 

8 . I 

(t. C^f^’mfwT'^^ I 

'Smfw I 



V. cwlvbicwlf^ wT'^rtw^ I 

55. ^ ^^5^ wr f^wr ■‘im ^ I wr “^-t^ ^ i (^ -^c^ ^ 

io. wt I <p=il<p=i '^Hc<p ■^T€t« i 

ii8. 

iiff. CTWt^ "s^ (.<pc=i ^HT '^rtw I 

is. ^t^:wlT^'«fr's?iTi£i^i'=lKwr^y^^ I 


’tCWft’^ttCW •^J'^'^l 

^5TW 1%^=twl; f%'=1^T'ST'i<P I i£|^t% TlKr '>jf5<p|f|<p I lil'STIsTl' 'S 

!?rfw I iii WT «n:wiM^ ^ £R:?nw^T i ^ ^niwfr^Tf^ 

i. Rc^hc<i>?i w^ t^-^fsT 

- gfsjK ¥fw (.^ i5w i5< wr '^rfw ^ I 

- (M^ C^ Rc^N<I> (^Rf>IWl55)) I 

R^ ^^sfR ^5R*ttl; Rsf 2(i%c^sf^ I 

slMw RR^’^rt (Fast Aid Box) 'R^ 'sSTsd R^ ^'iC'ST<pd^ RR i 

- WfTWtR (in^) I 


RRsi 8RR <p|(.'st'5i 'c^dr ^-2|®R 

i. ^5^R'T^Rt:?rwRT?t^R<ti5<)^sT^'s-?rr'^R i 

o. c<|ji<i wRMT c^fw Rwt - 

- c<tR<tjlw<) c^ c«ft:^ I - 'st:^ c«ft:^ i - iiRr c^ i 

8. w^ ^cr wRt (m^) wr rw R' i wtr ^-= 11 ^ ^-= 1 ^ w=iiR 

<PflC^ I 

URT R RlRg 

wg'=l^^'=lwRc¥'=llt'=#ciJd?RRcMRdJmRc^^i 
o. i£it:^-5'«Frs^ c^Tjc^RtiTT^R^ I 
URT RRfMg 


RiiR^d^ng CSIRttR I t^T ig^^TTRT ■=W< I 



o. ■=w<(:^n:^'=iTO'frt?rw^^(. 4 «lf>iH^s^feo 5 wf^^ i 

(f. 'S'?rH' (.<(f>i w %¥ '^^'s ^■ii' c>T'S'?rt '^rfw ^ i 
WfT (.<l>«lf>1H ^ I 

s. 

<Pl(;'St'!l ■5RW^ ‘'W% 

i. (?#^^ 5 R*ttl;<p'»lcfifi I 

WTI 

o. wmr <i>?iwh ^ i 

8. ^-=1^ 4 ?IWH ^ I 

(t. '=iff^ R^iRvs I 

^ '5^ (.<p=i(.<i'i ■^Tt I ^ <ifiNfi ■'ji^ wtwtwrf^ ttW 1%¥ c^ f^ ■^rfr« f% ^ ?,c^if^=i ^ 

hr. Wr-'WC^ ^ 5 R*tTt '=ltw^ ^=11^=1, ^ I 

’tCWft’^ttC^ 'il'^ 

w?R <)j<)^vs ^ftrr gicvsj^fD^ 'i(»?j<M<) 4 's f%-=iw^ I ^ ^wt^ ^-=1^ 

w wt^T ^ 2^:^ f*m% 2R:?rf^s 

f^'S’PliSfJ^ I 

^ ^ ^ ■'l^ 2|5^ -=111^ fe ^CTT CW^ ^ I ^■^'S ■sp:^ WT 

o. Z 5 \^ i£if^ ^ ^ ■‘IWT ^ ^ 215^ 1w CFf^ -=1^ 's ^ 5c?r cw^ ^ I'«p' wtrr^, ^ 

^ ^ C^ OT'STTt ^5J#^ I I 

8. ■»tfkM(:^^wt^ 7 ?Tt(roc^^'^' 5 f^^-i^(:ii\s-?rr^ 1 w^i ^^^'=iii'StH 4 c^fW "=1^ i c-'tt^ 

c^ c^ w^iw #fF 5^ «rn:^, ^ 2f^ OT 9m ^ i -=1^ %rtt^ i£i=n<i>k=i w ^ 

5c?r '=W 5 H' 7 ?T's-?rr ^1w i 

s. WPS^ ^ ^ CWTS HCl, CI2, SO2, Br2 twtf^ WPS^ ^ ■5^ 

■^-2WP7i^ I 2p:?riwc^T ^srPs^ <ijfe'C<i> ^ ^smwfer ^ cg'sgr ^1w 1 

( 7 rtf®?rtggfl:'^P:^tpg 5 (NaHC 03 )gggfeg?g^g 5 ^p^f%: 5 T^Hpgc*tgwPs^^f^gt^^'fsJ^gn:g 1 
hr. gfPM grig's cglwfM ^1w grr 1 i£iTr« ^siiw C'=ip?r wf®g ^siiw 1 

- ■'Plw 131^57^ gt 

Sf&vs I 

- eg c^fepicg 

Tg#g w 7 :^^^gTg#gl?rf?'s,'^fewfer 5 i^ 4 ^?i 'sf*m^gKtgT¥ttc^^i gp:^ wPs^ gr^ g«n%r ^^Ps^tg- 
liig' pg'SPiT wfg*tT^ I 



Rc^N<^ 


R(,'*pN<P '8 

Rwi<)4 ^ (m, 

w, t^ci5iwi5< ^R*rt^ ^iifCT ^tr wr 2 f^'s 

'»lw 'S Ring '^Ridc'i ^ ^ I 

Rc^I<) 4 ^#nF I 

wt^ Rsg ^lifw ^ I Rsg ^■5^ w^ i ^rn, w ^ Rijr^ 

TTf^ f^ferr RwiRvs ^ I wRR i£i'5H' '5!:^ c^ 's Rferwfr 

^?rf^f7?iT RwiRvs ^ I ^^ivsiCT^ ^rf^ Rferwft t'iscgiwgM< ^'=11 ttR' \H^(a ^^ ^ i 

WRR i£|'5H' CT, ’=■=^#1^ *ff%^ RwiRvs ^ ^ miTT I t^fW 

(.'iscglwg^^) ^17?^ wr ^ I liiW RRR ^R° ^ RRR RwlR^s ^ i 

f^ 2R^ Rw Rww I 

^ ■flRr ■*!% 2t«tfw ^ fR*M WRR:^ ^ITIW 

WRI'aiR^ ^ ^5TW ^5TW 2f^ ^■!1', ^siWS' i£|^?. &'gR’c<p 'sfW RRg "'iR^ ■gfsl' ^ ^ I th^ wt 

s^^*tw ^Riw ^ I 

RG'itpR<p Risjcn^i ^R) 

i£i^ ^ Rr?ptw Rjr?? ^5R*tti: TjSI^ 2f^ t’lwr «im^ i ^wtfi: '^iRiwh ^ s^ Rfert 

^Rnvslvs I wRraT Rc^H<i> ^ ^ i 

^(RTt '=lR|C'ST'i ^RfWS 

i. ■'IRRRRT ( 3 RR^ (KCIO3) I 
■‘iRRRRTRt^CKNOs) I 
o. wfwtRTrRrRt^(NH 4 N 03 ) I 
8. ■'iRRtTTRT RR '^umR^ (KMn 04 ) l 
(t. rRfwR C^RR^ (NaClOs) 1 

'aiRlC'srC'ifi RM Rli=il<p S 

y ^T^iRRrR (AL) I 

■RRn?#RR (Mg) Rt^wtR I 
o. (C) ‘ilRl (S) RjR I 

8. Rr^(C) ^riRRrRjri 
(f. (C) ■rI^Rr Rj3R I 

'b. 'srfR liiR?. ^IcM RijR I 

rR'^^tr 2|<pN(,'on 

RR# fR:^ RRfraR W Rf^ I RRT - 

y RRRf^RlTRRRRtRfRRWRRRS 

RfRRRRRRf^ W RRRWtRRr^ R:R RR’RRRRfRRRRtRWR^RfR RR#RWs RRI^R^^ I RR^RW 
R^RW'®RR#R^RRi£|RI'=$RrRRRRR, 'SRR^MRRRRR I 

Rrft^ RlWRfCRR ^RRRRg- Rtt^-^lRlRR I 

RRiRp^Rr (H2SO4) + RflffiR^ (HNO3) + ^(RIRr (CH2OH5 (CH)3 ) = Rt^-ftlRlRR I 

rRhf RlWRfCRR ^RRRRg- + CR^IRiH = RR.%RR (RDX) 

A RtRlRRRRlt^RTf^RfWRR^g 

RfRRR RtRRf^ W ^RRW f^lRr^ ^Rlt RRRR RR I RW ■‘^tRr'®RR^ Rsnrr Rf^ I 

R?f%RR ^RRRRg- WT R?f^ (SRRRW RnR Rtt^-^lRtRR I 



A 1 + wrc^rrf^rrTsr ^rttiS^ (NH4NO3) = AMONAL (wform) 1 

Wtf^ + ^Ttt^-(7I^;C5Tfw = C 4 I 

sTff^ fw c«f^g I - 

y ^ I m- TNT, RDX, TNN, TNF 1 

I cwT- Cl, C2, C3, C4 I 

o. (wr) I cwT- tw# 1 

8. ^ I CWT- WH 'alftiWH ?1jt^ tWtf^ I 

<ij<)^n<)<) fw c«fwg 2W^ I '^r^rr - 

y '^■’Tf^ *1% I CWT- c^ i£iwt^ (Lead Azide), '^rtw# (Mercury Fulminate), 

^-'ai'SlR'is (Hexamine peroxide), Pi=i'»r^ i£IWt^ (Silver Azide), 1 

*ff# I CWT- (RDX), (TNT), (Ammonal) twlf^ 1 

- to^g RDX, TNN, TNF, PETN, tw# 1 

- WT ferf%Tg TNN, C4, C3, twtf^ I 

- feil%Tg ^ 

(.v|<MfH4jK (m, ^’T) fw c«f^g I '^T^rr - 

L cwT- 

A CWT- 

fw c^fti^g 2R^ I - 

A (.siHWflS's ^ ’='=f4^Ts^g CWT- I 

Tt 2 W^g 

- C^ CWT- ^ ^=llv|Wl5, l^Fl^ 

^ ^ap^l’^twg CWT- RDX, TNN, TNT, TNF, C4, C3 tw# 1 

Rwll^vs fw c<?ft:^g ^ I - 

A ^-iil'^?l 1 ^r» (Hi Explosive ) 

- 2 (% ^ R wiRvs ^ ^ ^ 1 

- ^ ^ in^gft^rs ^ 1 cwrg RDX, PETN, tne, 

TNT, C4, C3, C2, Cl, PE3A, PE2PE, WBOX, lillfOTt^, 

c^Tt-^ii^gllf^ (Eow Explosive) CWT- ^ c^trH^ tw# 1 

%'Sp1Wt?'t#fgl'8 

Rwi<)W 5 ) ^g 

A 2jf^<pR|\s ^'S'?|T I 

A RwHWfi ■5^^^'s-?rr I 

o. stw ^'S'trt I 



8. f^fw^'frt'STrr I 


^(t 


wr ^ 

y wr^'=T^'=i^^¥rn^^ I 

^Tlf^g i£|^ 1^f^ '=#^ 'Slw iio csf^ if? -=1% R'SiRvs (i£|^-=11W) ^ I (TT WT ^iTf^ 

?rf^ i£|'^ (.^RJl^'Ct^ i£|sTW?r i(?b-.(?o ^ I ¥|W W ■pT^'S W I 'ST^ 1^ 2f^^g 

- wFs<(ii><i>mg^w^'5wc'«i^'frrf%:^wiw i 

^■^g ^13T5T ^'^'=1^ ^'ST[|^ ■?r:«t cwt ^ ^ 2f^ ^■'^''s ^1% ^ I (71^ =i‘st“)<i<s ■'jro 

■jrtrr i 

o. s^-^^g wr I'=iif^^'5iite'TTr?RW5T 

’iftsTt^ ^■sTti^ c^ c^ c^ f^ I 

8. ^5(f?pff^/PlJ^g RwN 4 5^ CT WtW wr ^^ RWHW< -=1^^1^5^ 

^ I lilt c'«ii^ ^ w C 5 i#r P=?r^ w c^ ^ i -fn^ ^ 01% ■pi ^ w "=11^, 

^^1 '?i#n:^-=1^^■*f^^^'^rtm ■‘Www^*ff%5*fr% 

^ -“tf# vs^ ^^ifer I c>^ '^riTr ct c^rf^ wr ^ ^ «m:^ 

c^ OTi^ fw ^ ^ 1 ^/^ ^ «rf^ I '^rf^ wtwT P=?r^ '^htt '®t^ w ^ ^ 1 





2|<Svs^vs R(:^l<)«1> g^f%s ^^ i£|^o >|v^<|>vs|;^r|<|> <(jvllvs 

I 

I'll^PB' '8 ' 3 (i|e 1 <p|p|-^ 8|W^ 2ffl% 


>, H 2 SO 4 




^sif<pSR«p iTif^nF c'=ir« 2f«twg ^itfN' ^^ifslfN' "=111^ <pfic^ 1 ^5r«g'=i^ ^ i£i^^ f%?r cgfS' 

f^ ^ I ■f# c?i^ ^'s-?rr ^ ■^rtTr ^ ^'STrt wr cw -= 11 ^ 1 -^iw^ 

"ih i£i ^ (V's ^ ■^rfw) ^ ^ fw ^ 1 ^ S5V% f^s'^ 

^«lf<pSR<P i£lf^ I 


f^felTg 

H2SO4 + H2O (‘^) H2SO4; (^=iR=SR 4 'S'so° (TTg 1) 

(H2SO4) ■‘iff^g 

o. '5rfsff*Wt C’lW I 

(?#g I 


i^/W, HNO 3 

^=ll<pSR<P C5f^ 'Ttlffi^ lillTpE' 2fff%g 
^■cffT^g 


tt^ 


WfWtf^BTTsT ^rtt^ (NH 4 NO 3 ) 


i£if7r\F (H 2 SO 4 ) 



2f«tw wfwlf^Tsr ^rfliS^ I ^ w®f ■^'stit '^rtTr 1 ^ ^ ■‘IIM c^ f^ 

I ^5TW ^ ^?c?r ■^rfw I 

^'ilRsf^i'®'wT'^nrr 1 cwr- (7rt^?ii^^Ttt^^'=iW^Br^ 


8. I wrwr-=1^iin^■5 r:s^t I 

(t. I 



is 

¥W#(^f^ferrg 

2(NH4N03) + (H2SO4) === 2(HN03) + (NH4)2S04 


(?#g 

i. So-S(f° (TT. I 


'iffM-PtPl 

^ (TT WT 'srt^ wt^i^#r (?T's-?rr 1 wt^i^#r felt ^ W 'siw 

■f# c^ wr *ffte (^ ■frtrr ^ 5 (iH^#r fe 5C¥ fe 215^ '=#^nw ^crr 9 m ^ 1 'f# 

I iV^8 ’sj^-^iw^ I ^-=1^ 


NaC03+ H2O = NaOH + H2CO3 
■fp^g 

^’f^^cmwr(NaCO3.10H2O) ^ 


2f5f5r ■'1^i1% 


'ho '2IT5I' 

^o^mr 


iooo ttrf% 
iooo t^rf% 



’Wsf (Initiators)-^ 2f®f1# 


(CNO) 2 Hg 

wn:^i^’SH^8.8^ (f>iCin-G?i c^vs'S'^T c^ f>iCV|C^<I 

O. ¥rn, (i So° (TT.) I 

8. ^;5Tf^¥fW (■^■?fW)-‘i|¥'*r^ I 

(t. i So° (TT. Rc^lRvs ^ I 

I cwT- ^(t7o i 

Rc'icpiRvs's ^ I 
^5HTt^ ^ ftferrg 

y ^ ^ I (.'isl5Wl5« ^ I 

8. (TT. ^'=Mwr?r wtw?r 1 

¥W#(^ftferrg 

y 2Hg + 6HN03 —► 2Hg(N03)2 + 3H2O + NO2 + NO 

^ C2H5OH + 3HNO3 —► [C=N-OH] + 2HNO2 + 3H2O + CO2 

o. 2[C=N-OH] + HgN03 —► [C=N0]2 Hg + 2HNO3 
■srm^ '5Fl=lf^ wi5 Mm W^ ^■‘IT^g 


■ 5 TMft(Hg) 

igRw {<b(t% ’^) ( HNO3) 

(ioo% (C2H5OH) 

^.(tsm 

RRr 

RR 




^ -511^^ ^ ^ ■frt'STiT-=1% I (7P^ 

Cs^tnT C>^'^nw I ^5i^C5i I I 

o. ^-=1^ i£|^ (t^^-^) ivs ^ ^=n<i>k=i 9m ^ I 

8. i£|^^-=1^(f(f°(7r. 

(t. i£i^^'=i^o(f°(7r. ^ 

R<MM?I R-^c\s i£|^ ^ R^-i C^P^ W 1 (i£|WM ^ ^ 

Rferr Tfo^ii^ 1 ) 

hr. c#f^^si(;<i>l^si c^ 1Rf®^ I Rfenrr^n 

'£i^\ so-s(?’° (TT. cT'STFt ■JT?r 1 ^sRc^ c^^tnT wWra' ^?,1J<P 

i£iRp& i£i^^ Trfpft c^Rt ^=n<i>k=i ^^RnfR« ^c¥ ■Rw I Rjt^ vo° (tt. ^ 

sp^R'^n®T'i<p I 

5?. ^Rferr^^p^^^^R^n^'5rR^'?Fi=iRwci5< ^c^ssrtTT'siT'STrr'Rwi 

io. I sfi^ -ptR^ I 

I '^'=ilR'5r'=TRR^^Rw^^R5^ cn-^iRM^-=1^^^iRs Rg wl=ic<i>R=i 

'¥1=iR wi5 WR'S I 





35*C 


55°C 


11mt Nitric Acid 


■^,, 1.5901 Motcury 


'v_1. 



fes ■snwtft 




(?#g 

i. ^ f^w-i c^rr^wr ^sR^trt t^K ^"=1^ 'z>(t° (tt. (t(t° (tt. w ^ 1 ii°-'^° (tt. 

'=iT's-?rr^ I 

o. ■jrf^ (7r«flT?T 'ffc^ 'ST^ f^ (?fl; I i£i'^ 'sirtF UK R<p|fin5c<p cu^ fwu« i 

8. ^5Rt^ (7isT^IC5^W^'?l^=lf^W^ (.'isl5wi5<l^^’1^ft^<)j<)^vs^l CWT-'¥l=lf^Wl3, ... I 

’itN^ (’(fN^t^r^ cgf^^^mr^wr 1 ) 

’ifW-ig 

^Sf\m <b(t% I f^wt ^ ^ ^'S i£|1t 

■riRcsT^ Rfoili i£i'^?. '5n^^j<p'»ic<i c'=iii^ I ■snwtft "=111^ ^5Tw I "=111^ a*)(-'i'fi ^ 

■snwtft^ ^ ^^5^ <)j<l^vs I 

wtwr i.tf ■sfr^r 'sisf^r ^ ^ c?i^ ^ ^ c^ ^ c^ 

^ I wmr ■srtwtfk^ -si^sfl- 1 ■snwtfr g%fo ^ ^ 1^ i 

I ^ ^ c^ ■snwtff f^ferr i£|f$f^ g%fa 

’ltNn-':^g 

wtwr (to% ’^[Tf 4Ml^=ir5r 1 ■srtwtff cwr w^rr ^ 1 w^ wM' ^'=i' 

srr^M^ '^rr ^ ■^mi: (?wr ^ c<«fw 1 ^ '=#^ ■snwtff ^=ifviwi5 c^ssTt^r ^sft 

(o.osrrsr^ ^) c^ I <b(t% ^= 11^=1 ^'STTf^nw 1 


c^ «y/|(®!?, Pb(N03)2 

di^ R«mc<) cf® c^ ^ ^ ^ ®prt^ -m OTt, d5^ ®s5 ®prt^ 5^5c^T:5Tt^ dit^w cu^ 

c^ I R<m?i®c 4 5^ di^^ '?r# ^tw ^ ^rflffi^ dif^rw c*t^ 

^ ^ I ^ ^^5^ '^m^T®®^ dif^rw c*t^ w R<mc<i<i ^ Tit^ (?p^ 

15^ (^n^^rtti®®- di^ iiHTsf^ « 5 ® 5 c?r ?nf^w^ c^®r?r^?^'^ 1 


Z^ 'odI^Rvs, PbNe 

i. t^^W^TPT (ft®t^) ^ef I 8> I 

I fwC'i5l5Wl3M t^'«pt*tf^*fr% I 

'b. ^■'tm WfWl®^ dl^ c^ ’='=f“#fw CT f^'S Rc^lRvs ^ I 

s. c^®iwi5< ^■'t wt^^^rf^rrw, ?fiit^ felt w ®®^ 1 c^ 

f^ferr’fR® ^rr I 














































































































































V. ■5r:s^t «rn:^ ^ ^ '^rm ^ i ■sr:*^ c^w ^qjiwlt^ c^ 

I 

5?. I 

io. ^=lfv|P|?jR ^ fSf?^ ■'tlM I 

S'i('®> I ^ ^5(ilwt^c¥ wR;^ c^R;^ i 's^R^rt^ "=1^ 

WR3T c«r:^ ■'1^ I 

em c^'smwf^ RwiRvs ^ I 

iO. Rc^lR^s 0 ^ 0 ° (TT. I 

i 8 . ^ fOoo ftf^/ (TT. I 


CT C^Cl3lWl5<-^^ ^Tfwtt^ ^^R:^ '^fk^ 'a|W4'R“H CR'=1' ^ I ifJ-SRT '=1WC& ^ 

(?r«rR?T ^ ^ ^ ^ ^ ■^'stth «rR:^ i ct wlkir t^R:^ (tt ■^c^ %r:? c^ ^sutwtt^- 

tiKT ^ ^TR:^ I - 5 ^ ^Tt^tR^TH WT fk^'^ ’^ik^ ■'tR:^ I lillfwlt^ ^^KR?Tt^ ^ ^ ^ 

w’(f!^ ^ c^ ^ I 

2m fk^ ft%rfkR^ 

wrfkrtsrwjtwtt^ (NaNa) felkr'STrlk^ (Pb(N 03 ) 2 ) f^it^'sk^ 


2m 

8 m 

<?^ fk% 

sm 

<50 

ft€(?r 

8 m 

S 5 Sfk% 

sm 

<58 

\s\olil mrf^ 

8 m 

ioo fk% 


ioo 

■ 5 ^ 5 f ml% 

8 m 

80 tk% 

'bsm 

<ho 


(7ii%m wiwtt^ mcsft ’iT'STrr mr 1 ^twlt ■'ifNR^ mi <)j<im ^ 1 *tfk*f# f^ 1 

7fi^R5Hp<(> 1 

2 ®^ 2f'fr%g (2m 

i. lii^fkRc^ (fkR^-i) S5<!i '=iikfk?rt^R:^8 m c^ftfmmwfwitw I 

^m^^fkR^(fkR^-^) S5)otk%'=ttkfet^R:^ smcmklRS^c^^m^^i 
(f^gg'g tmnt «mR:^ fkfR:^ ^) 1 
o. fkR^-ii wRs?wRs?ums^^^^^^^Tt^wfk?r^Ttw^i 

8. fkR^-^mr cmRm ^ cmr1cmwfwtt^ I 

(t. I 

^ c^ ’ifw mi ^ ^ ttfw Tmm ^ m m ^ 1 m ^ ^ cm ^sjiiwtt^ 

2®f^ Tifk?-^rac^ I 

s. mtf^^mgfiPGc^fi c^fm ^ I 



feg cm^sjilwt^ 2®f% 
















































































































frig's (TTffenTsr '^rf^ c^ ■5rt^[w '«r%¥ (?f's-?rr '^rfTr c^ ■^rt^ ^ ■5 r:sjt <)fi 

^ -^tfk ^ I WM' ■'ITafl CT, cgrfwtsr ■'M^ I i£|WM ^ 

ft#?r'5FsN'° lilt'^P#T# ■‘illR^^s ^ I 

■‘I'^FsCvs T:5W^f>Hl5cl5< I gftit^lvsRcvs C5W5JItf^lt6^ <(j<)^^s ^ I 




(to^to towtt^ (NaNa) 

(.'I'is 0|j|f>i(:i5i5 (CH3COO)2Pb 

(tototsT toto (NaiCOa) 

■to 

^to 

i to 

o.o tor 

^0 fto 


g 


y i£i^ (f^^-i) ^o ^ to tto' ii to 'sjitfto^ 0.0 to ctoto tocg^ cto ^ 
ftoro I 

^■=i^i£i^to^(to^-'^) ^o totortotto'^tocgitosr^stoit^cto'^ton^ftoio^i 

8. I toKtoio I 

(t. (.<l>=1lt5i?l ^ ^ ■^RiRsHI^'I Wl'IC^k'l I t^TS^ ^ 0 % ^'STIT^'^ I 

tos c^to tosfef% to too ^ 1 

pys7\»/<j o/Wisr/lis 

£l^to^(:^wfwtt^('=i^-i)-‘ii^'5j^'=i'I <^to towtoto^^rto Wo ^ I 


C^WZ/WtoW^/t®-, (CeHnN 4)202 

ctoto to tot^ cwt^ ctototto toTiTto 1 tow^ 1 

(too 'sto^g 

y t^tor(:toK toef,ttoto:'=ito’gg^ys I 
t^totogtorrtoi 

o. 80° (?T. to (tor^towttototo^ I 

8. t^^ooto. ^totototootoi 
a. tototo to'8iioo ttot^/(TT. I 
toitots^ (:to (to ■*itoto I 
s. i£i1ttowtor(to?#^ttoto^to^ I 
tos totfto^totot^to, 's^wmto toiw^TtWto i 


^toto 

i'sr "toto 

^TT '=lto' 

00% wrtto ctoto (C6H12N4) 

80 to 

i 8 to 

toc^frrto to (H2O2) 

ii(fo tor 

8 (f tor 

<ii(i% wrtto to®^ ‘iitto 

00 tor 

— 


— 

to 


tos i'5rtoto:o2i¥o^(toto'to^5j^tto to^€to'=rc®^Ttotowo^i 
^?r totoo £1^0^ ctoto to ^ toto toto wo ^ I 

too toto toto)g 

y i£itototo ii(?o ftortototo tow^it^%o ^ I 

80 toctoto(toto^^ toito^to I ^toMtoto c^. to totol^ I 
o. totototow^tto-^ ctoto(totot^to totoTtototoo^rto^^i 




8. -=1^ C#f^ C#f^ 'SO cm ^ I '3|H<I<vs ^ J3<W< ^''TsMT 'So° 

(TT. I 

(t, i£|t^ C^P'TfM^ ^ (f-S I 

s. 'srt^ (^ 

hr. 

ip=ilip=i§ 

spt w '^rf^ c^^ifviH ■'im I c^ -=11^ <ij<i^vs ^c?jM ^ 1^ 

(^ WM w '^) I oi^lt^-i£|^ »tf%5 WM ^ «m:^ I C^I^ WhJ 

^ v5o% ^'s-?rr ^^i’^3% 1% We ^^stit ^ 1^ ^ i 

(^TT ■=1^)g 

'=^'=l^l^'i5 I 

O. wn:^wn:^ (.^^if^H lil^oT^t;^:^ I 

s. '=iif^^^7yrtf^?rt^^^4'wci5< i 

hr. p^ -iifw I ?rw ^ i c^ 

Rc^I<) 4C4 ctf^T^ I 



r, (CH3)2C02 


I£l1^ 21^ >1 W'si I i£|1tv^° (TT. ^’TsMtTT Rt^lR^s ^ 'SjTsTl^sHcvs 8o ’sj^ 

^5TW =TM I 


'®T|t^ g 

y i£|^ W f^^'S wr ■flf^'S i£|it (.'isUWl5« <1j<)^^s ^ I 

Rc^iRvs ^ i 

o. I 

8 . 

(t. I 

'li. i.iiV (tsoo t^f^/ TTT. I 

s. t^ww^2tf^(:5^wtwttc^cTOrw%’M’#fw I 



^9(^efo 

-=11^'=1^1^^ ’iT's?rr'frt¥iftf^s^^w^wiMf^f^^'=ii^<ii<i^^s^i cwr- 





wMr(%) 


H202 (%) 

l£|f 7 f\ 5 ' 

'SO% 

'SO 

(to 

H2SO4 = ^ 

^o-^(t% 

io% 

io% 

HCl/ cwt^ = i 


io% 

io% 

H2SO4 / cwt^ = 0 ^ 

^o-^(t% 

^0% 

SO% 

HCl = V(2- ^ 


2®1% % 


'i. (CH3)2C02 

'al^l^'is H 2 O 2 (^50% WMT) 
O. i£|t^ (H2SO4) 



fes ^ '=l^l^'i5 

y (to H2O2 tf^ tf^ ' 3 |H<)<^s I 

(t° (TT. ^ ^ I C¥f^ C^l#t?r ^.(? ^ i£|f^ cm 

I (f°-iio° (TT. i£|^'5n:s^Tf^W^ I 

8. 'Sr^'^ lipcsT b--^8 <P?IC^ I 

(t. '=#''=ff ^ '^rtw I 2f«fw ^ -=1^ ^% (TTtf^nTsT ^4 hci5?i 

->ivs<p\srg 

o. 'Z>o°-'Z)(t° (TT. ^’tSTlWlTT ^ ^ I 

8. \r<b° (TT. ^'=Mwr?r Rc^lRvs ^ I 

2®f^ ^5TW 'l50° (?T. IQ '^iT?r CU^ PiC^ I 



^8 

(Main Charge) 


cwt^, KCIO3 

£f5f5r 

(^\d5 Rc^|<) 4 %>IW I i£|1t Rc^|<<l> 1^[j(wwrf^ ^ I 

wtwr -=1# I c^ (s^n:# ^'s^rr'^rtTr 1 

■5IM Ja^ '^'® ^ ^'s-?rr -=1% c^i#n:^ ^ 1 
o. ^§"=1^ WHM C¥^C« ^ I 

8. i£i^ f^5sf^ cn-^n^ c^ ^-=15^ ^ I ■'iM^raTsT c^^n:# 

^ ^-=111^ ^ ■‘ItM ^ ^ I 

i£i^ ^-=1^ ^ 1 lii'&tt ^ '#tPr?rr5r g^n:# 1 ■sum ■srwr 

I ’iW%r5T I 

S. '®^ <P?IC^ i3'^° '51^% fWCTT C5i;^ ■'ll^Wt^ <P?IC^ I <Pci?l (.<5=ll^ 1%?r 

b-. ^T$T wtnMlrr <pfic^ I 
ft€t?r ■'i^rf^g 

■=#rf%r5r (^\<[f^ (KCI)-t:^ ■'iM^rsr (gn^ (KClOs)-^ ’IR^^sh 
M*ttgfrg (i) I 

y ■‘iiM (KCl) 

T^bTgFgi^ifipSR^ i£ifgw (H2SO4) cgwggg 1 

's. gg^:^ 5^5^^^sft g^^P'i ((?• C 5 #r * 0.0 cgf^ * o cgf^) 1 

8 . i^csw-iiigw'^l^l^T^l^gMgT^iiig'itgTjjfwWggl^gM^iFrr^gsg^ I 
(?#§ 1gfW C5H gtr« cggg' ^gijjfw Ric<p'st 'gt ggg^ i 

(t. liigg c^f^gjltrfMttgg^ggigl^wTgsg^ I (gfggrfw c^f^'^Ti^'^Tg^gggg^cggtf^srf^ gr^ 
g^ gggg 1gr« i) 

iggg^gsgig >sfgT gaifI5c<i> ^8 - g% (g^f^ liigi grfg^fw c^Tig wtgig ^gggf^ 1 
s. ^8 -'svbg^g^gggitfefgs^tggsg^ I 
V. 'sgg^wrggw2lT€ggg#w'f^ I 
55. ggw g?£f^ g^g^, gW%tg cggra^, KCIO3 



feg gM%rg cgggtt'Ew? gW%rg cgg^-^ii gRg^sg 








KCl + 3H2O ======= KCIO3 + 3H2 

WT 2R^ '=lR<lf^vs W "=11^ I 

frig's i£it I c^w?r tc®T c^ wt 1 


cg/Z^s/j/ NaNOs 

^gfgtgg 

tig 

g^gn 

cgrf^grg cggglt^/ggg (NaCl) 

(fv.(fwrg 

gfiffiw (HNO3) 

'bo 5 iTg 


(TilfeTrrsr 

y '«fr'S'?rt^ I 

^ I 


f%2^ ^ (.<i>fvi<i>jK ■^'STrt 1 

o. I gi^U<p i£|^r 75^ ^g|gT ■^T®^' cg^ gtw 1 ■gtfg iiig° i£it^ 

gT®MTtr^ gfw ■gtcsg ^^gg' gi-^sgt glFig 1 
8. <ij<(^iM?i wgic^ss^rnTFsTr ^g#ggfggK^g5cg«iM^^«g^ 1 
(?#g t4=iigc4 grfg^ggr (Trtf^rrtggg^f^fe (^^ggg^cgf^s^ 

W^ ' / (NH2)2C(N03)2 

£fefg ■g^rf^g 

/ gglgfrg 

y t^i£|g#7r|pg(:^5s^-gT^<^ ■gtfg^gg%;gg^t^tw^5rg^ 1 

i£i^^f%igTfgj3F?gR(:^lRvs ^gg:g I vscgfgjtF^ggr^^ 

^gfgtgg 


t^f^(gig) 

gl^®g 'iiPi'is (HNO 3 ) 

grfg 

ioo s|Tg 

i'5(f 

i(fo fgfg 

(too wtg 

ooo fgfg 

(too fgj% 


g^2fg#g 


y i(fogifegF?^T iiooI 

g’^’ffeggft^^'sgiggg io(ffgfggtt®g^^f^ti^%ggg^(:gigg^gggi^wFgwgtws^i 
o. wrgfg(?g«iF:gg'?t^^stwi^t%gM(:g^ 1 (^SfggrgltFS^) 1 

8. Wig'S T^fgf^gl^ I 

(t. ^ii5g^gfg’ffe:g(.4g|f>i'sgrg'sgrgwtgjN^gtg^wgTcg:gf^^ 1 

fgjRltfgs^gscg^gssTtg'STFg^ 

s. wn:gtwn:g’®’^ggggtg[%fegtgF:w'^ i£ig^2fgtgglw%rlwgmiegwgTg?.wgw^:^ I 





’ifWg 

^w*tTg (to wr i 


^TfST 

(to srrsT 

(HNO3) ^ 

'ipt c^ <i>MMr5r 'aiH<i?i^s wcvbMrsr 1 f^ijR c*fw V's HcvbMr^r 1 

^ ('S(j--8o° (tt.) I f^ijRi^ ^ I ^ %r wt I f^ijRi^ wm ^ 

^c?jM I 

o. ■=ffe-=1' (.4=1lf>|vs W^ ijt c^ fwC^jMrsr I C^5STt^% J3<1Wfl 'SrWM I 

8. 2IT€ c^5sTt^% r^r 

<f"!ll<P=1g '»f^ <PC<1C^ I 

ft€t?r ■'i^rf^g ^5T5}sf 

y io (io%)^(i,^n)^^'s-?rr'=iw^'=tfwwi 

O. i£|f^ C^ -=14^ ^Tt^'S^rt -=1% ^ I 

8. I 

(t. I 

•y/^caZ-^wss/ 

^TfliST-t^%rr ^ 1 t^%rr era' c^ 1 

^rfliST-wHfew^) ^ ■*if#*r# I 
M^/ s^Wrg 

y ^ ■'Mef ■‘HfHC^s J3<)^?J I 

i8<!i-i(J-o° (TTI 

o. WI 

(t. c^ ^ c^ wr ^ Rc^ilfevs ^ ■=iiR', ^5iitOTtR?rr, '^rflffi^ 

liiRns' ■^ 5 ^ I 

'li. m\^ ■*ff%;*fr% I 

^■cffT^g 



gi=iRpSR 4 (H2SO4) 

nrfg 

^o^mr 

vSO ■Sttg 

ioo fgRr 




y ^o sTT^r ^SR?jr00 ^rr^r^=iRp^sR<i> i£iRi^ ■sr:*^! ^ ^-=1 ^ 0° ( 7 r. 

I ^ w I 

ioofgRr^'=itfg(?iNg5^:^i wg9t^t^jf<#rt^g#(g%w) ^gw^i 
8. i£i7:^'^-ffe-=t«gnMglwgr I (wl#sT«l1^cg) 



(t. wm^ ^ (C2H5OH) c^ 1 ■fS^ t«rt^ 

'=))hc<pkc=i a^'^'® <Pfi(.^ I 

S. t«rfl=T Wl'IC^k'l i£|^ ^ I 

hr. 

s®. ■*!!%;*[# Rc^i<4 I 


C 6 H 5 NO 2 

£f5f5r ■'i^rf^s 

t’tfTit^g ^<)«l5|lcvs ^Tt^-(.<1HfeH ^^fiTt^TIsTr sniTTlW^T I 


7 ri=ifipSf ^4 (H2SO4) ^^rflffi^ (HNO3) (CeHfi) 


(to t^[j% 


(to 


^o f^rf% 




'S. 

8 . 

(t. 

<h. 

S. 


i£|^ (J-o firf% ^rflffi^ ^ I 

i£|'^ i£|'^ (to t^[f% ^«il<P'SR<p lilf^ ^^U<p lilPiC'is <p?ic^ I ^5’° C^T. f%F ^Nr« I 

^■'WsT 1%'^n®T'i<p cs^tnT ■^rtw 1 

f^ljR C*I^^ ^ (to° (TT. 

wHfeH c^w^ I (tt. «rn:^ 1 (trig's 'b ■‘iggtg 

fgf^ V 1) 

^ cg^ gfw 1 



r of 


feg (C6H5NO2) 2fif% (2m ■=1^) I 

fgitg ■g^rf^g i£i1^ '§=i'il^=i<p liig?. 
i£i cggfmw i£it^ gf^ CT*flr« 1 


cggfe 






H 2 SO 4 

HNO 3 

■gtfw -gtig 

(t\r7c 

^8% 

i8% 


2®^2fg#g 





'S. W'ilsT'i i£|^n5' UHt C*t^ C*fW 1^rf^®-i£|^ 

8. C«Wt^ I 



fes ^rf^-wnf^w?! (C6H5NO2) (f#t?r -= 1 ^) i 
2fr€ ^rf^-wHfew f%i c«wt^ en^ i 

o. ^ I ^5imw ■‘ifw^pn^, crab's 

I 


f^-^, C3H5(0H)3 

y (t(t°C ^ (TTt^nTsT (NaOH) ’^t^raTsr 

(KOH) I 

'=iwt^ I 

o. vsfisifD c?Rt ^"=1^ ^ ^fic=ifi ^"=1^ '»t^5Tr« «rt^ I '»t^5Tr« «rw c^rt feftrr^ ^ i 2|T€ ^sfisifD 

^W^(C3H5(0H)3) I 

(R^g-‘S^^yp=‘=ff^^^yrt^^^R'wr’lwNaOH^KOH 


iT/ts&r-f^-^, C3H5(ono2)3 

i£l# c^ -“Ifen# v5,=1Hl^=14'»fW 5ifi=?J<Mfr Zmi ^ I 

I 

sRf^/M^g 

o. t^-=ilf^g^%^fw'5JiH^:^n^(C2H50H^ Rt^-wnf^w ^ i 

8 . ^J3<1W?I I 

(t. I 

i£|f^ ^ I 

S. WTTRT WR’ ^ i£|'^ STW I 

hr. iVo°C ^'=MWtTr Rc^lRvs ^ | 

55. ^ I 

iiO. WfM #JI^ Rcillfevs ^ I 

S(f°C ^■=T5Tt^t^ Rc^IBt^s ^ I 



^ I <[WCl5fl C^ '^1^ w W^ C^ fN^ni^ ■‘llw 

Rc^lf^vs W ^ I 




io. WT'SR^ iiooo - Vooo Vooo f^f^M- I 

ii8. -=111^i£i^i -=111^^ I (TT^rtw o ^ ■'llf^i^■STCSJT i m^rfli:^- 

I 

i(?. WFf7:-=1^ ^-=1^ 2(m CWT 1WT'SIM^^IM, '^IM ^ ^ ^ WUt (^Ht 

cw I wfis^ c^rff^ ^sR^tfl: ^ (Trfersr wnwiwi? 

R^I'S’vsirrwfis^ w=ll^ I 

is. t%2^ ^TttifiT-ftWf^ ^ '=#w^ ^ I i£|t:^^ wt^'STrtrr ^ 

TTf^T^ C^sjhT^^^'i'StH^ I ^o°C I 

iV. W ^Ivgvsf vs C^*ff%;*f# I 

^■stfT^g 



gfggtg 

C 3 H 5 ( 0 H )3 

(tW\ 

gflffig^ (HNO3) 1 gf?' 'bs-vs% 1 vs% >\<Lb(.w ^ 1 

isf^ 

gtgfg^fw (H2SO4) 


grfg 

^So 




H2SO4 tt^ C^ ^ i£|^o ' 3 |H<l<^s ^Ttw® ^ I t^R 3 ^ ^(f°C ^ 

¥p*fr« I 


8. lil'ilJT C^ ^ ^ I i£|i|vs|<l^r?r io-^o°C 

I ^^l^vSoT 'S\ wt^ f%'=1ii'STH4 I 
(?# g-(2-o-'bo°c lii cijc^rf^^ 

(t. io-ifj-ftrf^^Ttw^ I 

Wg'=1ggg2rf5[JfCtj^^(fofgf%^-=1lfg^g5C^tg^n^lJt^1^^lf%'=lflWfW 
s. R<M«< I 

hr. '3)f^R'®' ■'llfg ^'‘Wtgg <PflC^S ^ I 

5?. i£iwtg^ ^5(fw 'S\9^ - 5 ^ f^-=fi g?r grr 1 ^% 

(Trrf^Trtg g#?# ggg c^w ^ iiwg gt p^ cn-^ilrag %r gr g<[®f ^ 1 -^m gg^ wtg sir^ gr 
( 7 iifegtggg#f^ cgrgg^ggsitftg^g^gr 1 

io. wi^r#(ff^gtti^-ft(gtf^ 

ii. gfggfg^scgis- tgj% gtf^g^^crggg^g <pfic^ gi^gg 1 




Water 


fe g gf^-tigt^ 2fi^ £MT% 


(?# g-gfgt^wt’igtgfg^i^ptggwtg ■‘iR^^iHrgr 1 cwrg^gwi^i 




CHiN02 


(C3H5(0N02)3) W wmr W c^ feft ^ l C'l'STrl^ '?Ff5^ 

1WT^SJ^^'S <(j<)^\s ^ I 

y w wr 1wt ’I'^Fsc^s <(i<(^^s ^ 1 

cwt^ wr?r^ ijM 'JiT?r #fF, ■^rc^fg ^ wr w 

^) i£|^^ i£|^ (.'isl5wl5M?l Rc^lRvs wrRTT I CWTS '?pf5^ I 

■*lf%5*f# Rc^l?i<i> I 

8 . t^^i(^R®wrR#wr'R?ri 

(t. ^ C'T'STTl^IsW#fw, (RR ■‘llr® C'T'S'?n^ CU^sT RCTT JI^.C'ST?, Rr?pt^'^ Nglt'if I 

i.'^TNTsTRR^ I 

s. ^ srfR (.5iC<i>C'* ^:^oo RfR^ / c>ic<i>'* i 

hr. i£|T:^ 1 £|^ C'isl5WCl5H?l< Rc^lR^s wr CW I CWT S wfwtt^, ■‘IR 'al^l^'is, RDX I 

Rf^g CH3OH+ HNO3 + H2SO4 ==== CH3NO2+H2O2 

^■RttRS 

Rrsim(CH30H) (HNO3) R^iRp^Rr (H2SO4) R^r^r-rR 

ii's.fj-RR i^.ffRR ^8 RR ^00 RR 




Mixture 

rr^ 


X 


200 ml 
Water 


feg Rt^-RRIRT 

^l^sfRRg 

y i£|R®RRnR ii^.(2-RRRR®R^R^Rt I 

’R-RTtR ^(j-°C ^RRr (r:RRr^r ^8 RRR=iRgR<p i^Rwcr^rRi 
o. i£|R® RIRW lilRw Rjl^ i'S.f? RR RRRR RR RR CRR R# ^ilRl RjRIR ^RRIRT (f-io° C ^R RW 
RtRl (rR^RRM'S^T RW CRTORtR^CRR<Mfl® i£|R# RRR^-ff RfM RtR^ RJR l) 

8. RR^RRm(RTRRRRRRRjfRRi£|R#RR?FRlMCR:RiiRRgRtWRtRl 
(h. iq^RtRRRRR^ooRRRlRRRWUfR I 

R<M«< vs'^CRCRiilR^^RRtR^^^^I RfRi£|R#TRRrRRr'=5R^RRCRii|Rl^RRRRR«nR(:RRrRnR'l 

S. RIRr^rRrIrRcRRT^ WTC^RlRRtRT^RJCR C^RR^^ I 
Rp^ RRRRtS RRIRR lilRc'is RMR RRR RRRR CIRR RTRTR^?CR ii|R° Rt RR RRR iQR^R 'SRfR glR RtRT ORR^ RRR I 
Rfll®T-RR:RR C^M Rf '®R^-=ff CR®g 

T?1R R^ (R*rfM C*tR ^ RRRIRr i RRcSR ^ i£|R# wRR RM CR^ Rt^ I R^R^ ^R RrR Rt I (rR CR^ ^ 
RRStR RCRR ^CR i£|R RRR RCR RtRIRr RCR ^ilRl ^R rR CR^IRf^ RTO Wl^'S liIRt R^Rt RRR I W^R, RRR^ ^R RRR 
W^R^RRW^RRt ^^^^^R:R^R5R^ I ^^RWRtRRniRRtWt^R^Rg^RWRtWfRT^RTRRlR 1 ) 
i£ 1R i£lR# RlRf^ Rr I i£|7RJ ’MR RRRR RT I CR RWRIR RcR RRW RRIRR ^ Rt ^CR RR' RcR RRRR Rt I ^ilR Rf^ 

RRrTT RCR lilRl RTR^ rRIR R^RT RtRt RRR I 



Teteryl 

o. I 

8. ^ t^T 'S\^ (H2SO4), (CeHe) (CsHeO) 5^% 1 

(t. ^^5% (Tftfwtsr ^=n^ci5< (Na 2 S 04 ) c^ *tf^ ^ ^ 1 

*tf%5*ff% f^ ^HT’TG Rill'S’ I 

^■cffT^g 

^-f^rsnt^ wiRiRr r1=iRpSR4 

(CH3CH(NH2)2) (H2SO4) (HNO3) 

^ ^ ^8 ^mr ^<bsm 

y ^(t° (R. 5mrRl=lRpSR4 I 

Vo% (R. i£| I 

o. r|«iRp'SR<p i£iPicGfi Rl^®<p liiPicG (RR WRW rIgc^ ?ftf% i£|'^?^ 

G(f°-So° (TT. i£|^-5rcs^T^ I 

8. wr feR® (Rt^ wr ^ f^ RSR ^Giifhcn^ I w=i^ ^^'=iw?r ^^ i i£ivivsN^r?r rr 

^sft ^ I 2|T€ C^RlR ^ ^ ’ffes ^ I ^% (Rf^TTR ^ 

(NaHC03)g^(RR^g^M®£hfww^^l 

^ I 

G. wrR^'^ c^RlRfeft^ I 

s. (®®Rr I 



feg ®®R=1 2fSf® I 


^.f^.>siw (RDX) wrCylonite, CsHeN^Oe 
M^g 

y t® RW C^RlR (f^®tR)'=W^ 

t® '=1lRc^ R?rtw ^ i£ITt®l®R (CsHeO) WhRtW (CeHg) SRf® ^ 1 

8. ^=lfv|Wl5 ^ wtwtt^ (75®n?®^ Rc>1W ^ iiSo° ^ 1 fw 

Rf^fwiRc^lRvs I cgUmiJm?! w^ itR ®yff^ wr cw 1 



(C6H12N4) cef^ RDX (CaHeNeOe) 1 

^■cffT^g 


^FtFtF 

fRftf 

FttRF (HNO3), FF^=V(T% + 

iFo RtF 

CFWIRf (C6H12N4) 

So FtF 


S(To RRr 




y (V(f%) (HNO3) R<Mm< ^0-00° C 

I ^■'WsT ^ 5 R*ftl; 'S ^T$T ■'HR' ■'Hm R^ia'i <pfic^ 1 

iA mF ■‘IF ■‘IF CFW ^ ^ I 

So sTT^r c^^iRih I c^^iRih i£|Riff cfT^^^ 5 ^^ ^sftF’'^i«n:^ ^ wr 1 

o. (.^^iRih liif^Ja^'^'® v,o fviRci 5 fi w^ I 

8. R<M<fD ^O^C ^■'W^ ^^ I 

(t. wg-^iFS^ I c^ssTt^rfelt^ I 

S. WfsnwF RDX (CsHeNeOe) 1 ^ 1 

RDX i(fo -^ff^ I igwM^^sjltfRcRr^TRDX 

Jj^'S'B ^ W^ I CF Ti^ss^pr ■sfl-'SFr Ffw CF^t R®^ RDX ®'^CR 

■'tfM <PflC^ I 

R€r ■'l^rf^g liiR'i£i^?. (vclR^g A-o®-< 5 ^) 

^■'iRRg ■'IR^ik i 

y 'Sv^W^T I 

o. i£iRrcF cfT^ i Rijfm ^0-00° c 1 

8. ■=ttR/^^Rl2RR(fo-(f(f°C^'=1^Tt^ioR[^ 

(t. ^IRft C^TRt R C^ ’IW ^■'W^ I '^iR 5 ?o° C ^ '= 1 lR ^ ^ 

(wr^ 7R- -i^ ^ ^ ^TIRrIF FN^ Ff^F R5¥ FFIfR WRF ft FTp Fg.’FH' FW FRF FT) ^FFTFT FTFR:^ FCF I 
FTFttr CFtFT FT CFFT FW ^FFTFT FR^ FtfF I FTFT CFTFT FF I F^FFg ^FFTFT 5 ?o-i,oo° C I fR ioo° C 
^FFTFtF'S FTFTit CFtFT Ft WtCF ^sCF FFFsf FRtF ^RCF FtF I FTF# C^t CFFtF FW FW FiRCF CFFC^s FCF ^ilFl 
FFFotFRtFCFC^FCF I 

Ti. RjtC^ S(To RRr FtR CFtFFfF I ^FF (RjfTRcF FtRtC^ CFtF FFCFF Ft) I 
S. 00 RR^^F^FsFF I 

hr. CFtfFFtF FFFCF^ FtFt FRfFF FFC^ FCF lilFl ^Rrf FFfw Ft F'SFt FW ^ CFtF FFC^ FCF I idFtCF 
FRFtCFFWFTp^TtFFRFTFFtFFFC^FCF I 
t?. RRtFFFC^FCFiCIFlFRFFFFFRWFtRFTFFtFFF^I 

io. Ft^WtF FFtF WFT FFtCFF Fl^sTCF ®FFF I FCFF 'SRtFT FCF FFtF ^FFT CFFR ^flFR CF% ^FCFtft I ^J^RTCFTF 
CFlF'sICF^ FTFFtF FFt FtCF Ft I fR FitCF FF ^CF ^tFtC^ ®FFC^ FCF I 



C 6 H 2 CH 3 (N 02)3 


f%2^ ^ 51 ^^ ^ en^ I 

O. ’trf^'a|J3<l^?J I 

8 . wtPft^CCaHeO), (HNO 3 ) 'mK ‘S\9\us g^%r 1 cgW ^ ^ 

cws '^'sgt gT?r I 

(t. 

Vo°C I gr gwcSg (RPG7, BM12, Rocket 122) Rww TNT ■‘iwit 1 

f^glw^fMifgf^gii^cWTRPGV, BM12, 122 I 

S. 000 - 0 ^ 0 ° C Rc^lRvs ^ I 

V. (.'i5l3wi5«fl Rc^lR^s ^ I 

55. t^«5gi?wt^ggtgTC'^i^'=#glCT'(:g^(:wTioot:^^Rc^lf^\s^-=l7^ 

Ji\s<pvsr g 

'>3_4)ic=irc^ Reg wr wtggg ^ ^ gr ggeg Rgg^gg 1 Reg^tiw '^jo^ gieg 1 

Rg Regeg 


i 5trg TNT gt^wtg gt'sgiegtt gesR 1 i£ie^gg?rgT^ gRr 1 


y '^55.8 srtggfgRp^R^ ^Rfw ii8.^ srtggt^Rg igRe^ggeg io srtg'Sg^ %g %g cgNgg^ geg i£ig^^ 
«legglws ^ I R 2 I^^" 1 ^' 5 o- 8 o°C ^gge^ggNe^geg 1 
i(2- RRR gtW g<w?i ^geg^ ^ g?£fg gge^ geg 1 gR 1 

o. SIT'S RijNeg ii(T .<5 sng gigRp^Rg iqRrte' g%|g ggeg geg 1 i£i^ RijK ^gtg liigR ggg giM cgN' ggeg geg 1 
wggg gggReg (to°c gtggrgtg ^s ggeg geg 1 

8. i£igg (tA(t ^ gfgRp^Rg gg^ (tA(t srtggft®g ^Rgsg Rijn wfes gres ggeg cgRT ggeg geg i£igi 
Rijte^ grggrgr vo°c C^eg 55o°c gesg geg 1 ^iigfeg RR& gtv^ geg 1 g^ gNeg geg grggtgr vo°c 
cgeg55o°c ‘iiggeg’f^ggTegRgr 1 

(t. sfTSRiJte^^geM^gRgegrgtt-gttiitr-tgilg^giR^sgRiiiRig I 


s. i£igg 55 o°C' 


■geg- 


cgRTggeggeg 1 


s. ggggg grggtgr ^ geg iioo-i,i,(j-° c ggeg geg 1 i£it grggtgtg s .8 srtg gtgR^Rg liiRis (^(t7c ^Ris's v(?% 
gtRg ggg) 's s .8 srtg gttffig ^^iRigsg (S(?% gr gtg egRf) Rijn cgfRg cgfRg Rgfeg cgRT ggeg geg 1 ggggg 
ioo-i(fo°c gtggtgtg gg^gt^geg 1 

V. gRr gg ^gegg sgR glgfgr geg 'fRs giReg gRfeg geg i£igi gtgfegtg gg ggg giR egeg ^ggtg? ^ 
g?£fg geg ^gg# Rgieg egeg g|eg Rst gtR cgRT ggeg geg 1 geg tgt gRg geg gfeg 1 tgtt gRrlegg R i£ig R 
(TNT) I liiegRf ggggjRiRrggieg I 

TNT-g Regrgg gfertg 


y gR( 7 rtRgRrgHgt^(NaS 03 )'sgtgcgtRgtggtgegRggggegigiig^gTegRRrggeggggegcgt^gfl'gRi 

g. Rs? RiJtegg geg’ gRgtg gg ^g Jggr TNT Reg gggR <^^°C gigglRg RsS gR i£igi (t egeg s RR^ liigfeg 
gtRr I gggR gig g 4 ggg ggeg I tgR gggg I 
o. '^sgig^ sgR gMgt g^ Reg gRT gggR gRf Reg geg I 

8 . sfrs^ggigj^o^gR^ggggtRcrnggeggtgggglegRgrgRcgrgggeggegigggrtgl'gRggeggfegi 
(t. i£iRtgeggRiTeggR®giR^gR(TNT) I 



tm (Propellent) 


08 


'y/$4a/-c-7‘2,c®//'sr, Nitro-cellulose 

I fv|5il^=1C4 ijfWol CW ^ I ^Ttt^-(7I^[!:5TfW 

ilt^ -=11^^ ^ ^ ^ I ^Ttti:tr-C>1=lWfW feft ^^5^ gfs^tW ^ <lj<)^o ^ I 

WHNlf^^Co ^Ttt^-(7I^Mw^sfr WO ^Ttti:^-(7I^[C5TfW WT'^rtTf I 

■=iT's-?rr'frt?r I 

M^/s^Wrg 
y (TT. 

t^wn:'=ifw’^yv!i I 

■^^1 

8. iiVo°-i,V(f° TTT. ^'=1^MtTr Rc^lRo ^ I 
(t. 2tf^ I 

c>i=iwH'St<) t5,7rg 

y ^ '=lR^m?T <)j<i^o ^ I c^) 

o. gc^n^t^’iT'STrr'frt¥^^'=^^ 

(TI^TisTfW 2fs1%g 

y i£|^ ^ ^ I^ ^ 

«rf^ I 


o. 

8 . 


oo% Wo ^ I 


■ (NaOClOa) 5W Wo ^ i 


(7i^[!:5TfW (CeHeOs) I 


(?Tl^g ■fif^ cw c^sfifg c«w ^ ’ITW '^rm w wR 2n:?nw^T c^ I ‘ii'^r. wfwf c^'^i'/coi^fcw ^ wt 

^TfllST-( 7 I^;C 5 Tfw I ^ ot^[ 5 iW ^sft W ^C?jM ^ C^ ^ Wf I i£|¥ 

Jts<lo (.Jl=lc=lfW felt 'STffll ■^1?r I oC^ ^ R(f%o CT, CW C«W o|^ ^5^ W C^ITo "sIW 1w W ■>Tt% CW 

tW W 2 WRo ^ ^ C^ CW I 


^fsfsr 


^■'tfTTM'g 


^ 7ii=iRpSR4 (H2SO4) (HNO3) <E(f% 

iS'SiT^ ^(fo t^iRr ifj-o 

£®o 2f^g 

y gfetw^sflo wo ^ I (^(^^?tWw:o ^ Ws ^ I 

O. ofog^ olTo ^=lI<PoR<p i£|f^ C^rH wro WIWs 'Tt^sco I lil^TW ^(?’° C^T. 

I R<M<fD ig^WF I 

8 . 'Sftir 2 j<go<i 5 o \gsTt Ti^rW <P?lco i£|'^?. ■^Tt^SCo I i(?’°-^(?’° (TT. i£|^ ' 5 R:*Cr ^NTo 

^ I 

(t. io flrf^swc^wo^ I 

^¥-=1^ ^g^Ti^rr fe i(?-'^o ^ wo ^ I wRri w 

■ 51 ^ WTo I 



V. (Trrf^nTsT ^ (NaHCOa) ^ <^ (^ ^ ^ i 

isfj^ ^-i#- ^w(|<i> TpjK ^ ^(j-° (TT. ^■'l^Ttwtrr'srttc^'STiW'ST:^^^^ 

S?. ^ ^fTtti^-(7I^[C5TfW I 

ft€t?r ■'i^rf^s 

i£|t ■‘I'^FsCvs gft^ ^=11^=1 1£|^ Ww ■frf^'S TfSlTr ^5^ C^ 2n:¥f^ ^ \sw ^ ^ ^ I (f-S ^ 

y - 8. sm I 

(t, ^§^7:^ (t-hr I 

I ^ <(j<i^lM?i 2n:?nw^T (^ I 

hr. - io. ■'I'^Fsfl ^5(^'=1' I 
(?#g 

y '^% (Trtf^Trrsr ^ (NaHCOa) ^ c^ -= 1 ^ wM' 

Rijjcvsfi grf^ ’ipt I t'isc'GiwiJM ^=if^wci5< wt?r^ wr cw -=11^ i ^^#r*f ^ ^rf^- 

(Ti^csTfwfer^^ i£i^l<iijjR)4^feRc^lRvs wr7:w=l1^ I 

^tTIiST-W'IWI'Stc^ wtff% spring 

Tl1% ^TttcSt-W'lWl'SrC^ Wtff% f^ 'SK W, 

i. 'S'^ ^Tt^i:^-(.Ji=ic=ifw 's^ <P'?ic^ I 'S'STC'ifi H '®^ f^r?rt^ (CH3OH) '^*cr 1 

'frf^ t^r^rm ^ en^ s '®^ wtf^it^ (CsHeO) c^ -i^fiT:^ 1 f^-=i^ f^c>iw ^^rws ^ 1 ■^if^ 

^Ttti:tr-(7I^C5TfiSf ^sftg 


^■stfT^g 

^ 7i1=lf?pSR4 <£^ (H 2 SO 4 ) ‘ilt^ (HNO 3 ) 

(f 'Sftsr S(j- 


y SG- 7 ri=if^SR 4 (H 2 S 04 )-^^ (HNO3) mt^ ^ ^(t° c^. 

cviRs 4 jK^T:^rW^^ 5 ^^ 1 

O. f^'ifiJc^ ^50 li|17(^ 'Tl^C^ I 

8 . I 

<?. 8v ■^i^ ^ wt?M1?r ^ 'S'^^fr« I 









^■cffT^g 




8 srrsT 

i8o5mr 


feR?T 

^Rt®^ (HNO3) (H2SO4) 

^8% ^H% <?% 


o. ■R%^-(.>I=1 WH'St?I ^ -pf^ o|<(si'>iH I 





( 35 tc# (KCi03)->ii^fseK 

WT '=M< >iVS4Vsl^ Tff^ -SV^ ;£|^o ^ I 

O. "=1111^ ^ <PflC^ I 

8. ■=1^t%?rt^ (gn^^CS^ C^SsTt^r'sf^ ^ f^f%^ I Tlf^ 7ft i£|^ 

(t. ^ wmtg C^:f*fn:^ ^ i£|gi C^:i*m?Tt^ '=W^% ^ ^ I (^1^ WT w^ 

l) 

gs^'s (:^tw''W<gT^g5^glw^ I I 

s. ^ ’='=i’#tw '=M< g 5 ^ I cTTsprs stf^ g^ir i£i 

(g^s(:^ng(^ (:^:p^rf^ 

V. ^slM w^ i£ig#^ i 

5?. -=#^^5^ w i£ig# ?ftit^¥f^gmf^g5^:^ I 

feR - is tc?[M -=11^^ liigi ■'ii^wtg-i£ig -^) 


’i^rf^igtsT (^\^ (KCIO3) ^n^wtg 

^ i i 


(f o srrsT ■srrsT ■srrsr 


sRigfr/M^s 

i. 

o. wt^CT-c-'iiw^ 

8. t^wM^fegrg^Rc^lR^s^i 

(t. *fw Rc^if^vs ^ i£ig^ (.^i5wi5c?ifi (.'i5i5wi5< ^ 1 ^ Rc^iR^s ^ 1 

gc^Tc^ git^ '=fl^S'isi«< (g^ (g% ■*ff^;*f# fe^ptw 1iit^ '=’ft^wng ^rtt^ 

giws cg^ tcrrfM ■=ii^(g grws ^ -^rf^Bn^ (gn^ 1 ■‘iW^BrBr b1^c5ci5< crbt ■‘i^rf^BrBr (gnra^ (g% 

■*if^ 5 »ff% I 




i. 

'S. 


8 . 

(t. 

<h. 


(?#S 


liigsj^ ■'IlM 'SfBr ^’TBBFtg' ■'n^wtg f^ 1 

>i\s'<i>\sg Tif^ (BP^ w^ I ^n^wtg gpsiw ^ gBr 1 traM ^S'islM?i fgrspg^ ^fer wrtg 


'SfBT ^ 5 (g*ttl; 'wpg^ i£it^c?r c>=ic^ 1 

■=l1^wtg Bt ^'sgr ’iw '^rfggtg (g^pg^c^ '®^ gt^ gg^ ^ 1 

giw fgjtcg (ggra^ (^ 

S'svigicg cg»tlg 1 ^m\ ^cgwr gt^wtg 1 ^git^'*ff% 5 *fr% 1 


i. (ggggggwtg^giwggs^gnggr I 

C'isUwiJMg gg^ggfl (ggg giwg ^ gpg gt 1 
o. tcgM fegr C'isUwiJcgg gl^ngj Rc^lfgvs ^ gng 1 



8. ^ i£i^ ^ ■‘iiM ^ I ^ 5 R*tti: ^ 

%T wr w ^ I 

(t. wf^rt^^^n^OTtcTriM'=’ft^^ (ti^ ^sff^ csf^ wr cw ^ 1 

c«fw wr ^'s-?rt^ w^ i£i^ OT'STrn:^^ c«f^ ^ i ^ ^ -=11^ 

<P=ll<P=lS 

’ifW-ig^lf^g- 1 

'sl^^^fw <PC< 1 C^ I 



’wwsr (gsKw 



H(t7c 






traM -51^ I 

’ithn-ig 

'sRisTt <PC<1C^ I 


feR - Og (C6H5N02)-^^ 


’f^tf^rsr (^(.S (KCIO 3 ) 

(C 6 H 5 NO 2 ) 

Vo% 

^ 0 % 


^rfliST-wHfew^) (C6H5NO2) ^ ■'#tf%r 5 T (KCIO3) 

lilt ■5THrr5Trf% ■snwm ftrsptw wr '^nrr 1 fe^rmitcs^ ^w %>iw 

I 

O. f^‘st“C<Pfl 'oiRs'Ssvsf C^f^ (?f«ft C^t^ CT ioo S|T^ I<lC'!tplfl<P 8 i£|^^ fK ^o (Tlf^r 

<p?ic^ I i£i^ 2f5ft^^ ■^5^:^ CTr i£|^ Rc'!tplfi<p 1^.i£i'^.1^-^ CR?r 

<PflC^ "=11^ ■^Tt I 

8. ^ I fer ■*tfte 2fm -=11^ I ■“iftra^ C^ ^ 17 ?^ (^ C^ £15^ 

5c?r (.<p=ic^ I 

(t. i£it Rc^r<i> f^ijRit cw?r■*rf^;*f# 1 

lilt RpSw^l Rc^lR^s W "=11^ I 


’iR^g 


■=#tf%r5r (KCIO 3 ) 

T^t^-WHRrH (C 6 H 5 NO 2 ) 

Vo ■sftir 

^osmr 




^o sm I {'Qw^ «rtwr's^ f^c>ic<) wr?r^ -=11^^ 1) 

O. i£|^ ^-=1^ I w=1^g ^Ttwfvt^ ^ ^Ttt^- 

(.<l'il®T'iC<P C*frfw O-fJ-RlR'C I 



'S. t^ljRl^ W^ (.'isC'GlWlJfl '?Fl=lf^Wl5 ^ 'sJIlWtt^ ^ ^ 

vsc^^\bsrt=Tfcs ^ I 

<P=ll<P=lS 

’iM^rsT C^Cl5|Wl55) 

so^tr^r io srtsr (tt[f%^) sf^fwc^wwfwttc^CPbNe) 

((C 6 Hi 2 N 4 ) 202 ) 

2f«fw I W=1^ ^-=11^ (3^^- 

wt3's 35f%'^ ■*lf%;*IT% feR)g 


feR - 8g ^JTfl:^-( 3 ^#PT, T^fersT^^rfliS^, 1^. 1^, 


KclOa 

^Ttt^-WHfeH C 6 H 5 NO 2 

^rtiS^ BaNOs 

T.N.T NH 4 NO 3 

c 

8 o 

00 ■sirsf 

00 ■slTsf 

00 srrsT 8 s srrsT 



i£i#■»tf#*tifr feR I lilt «5^pM (.^cGiwG<>i^ Rc^if^vs ■*t^ 'ST^i^ Tiwt3 1 


feR - (?g 35 f%, ■ 5 iTm^?#?rr 5 T -^ntim-iii^ 


KclOa 

^Tftftt-WHfeH C 6 H 5 NO 2 

35f^ 

Mg ■‘lltim 


ISO ■slTsf 

jssrrsT 

8(j-5mr 


i£l1t■»|f^»r# I i£lt (.lisCGlwGf|>i^ Rc^lRis 3^ Iil3 ■*3; Ti3^ I 


tGtf%r 5 T (snrat Trtswf^ 




£f^g 

y t-=’nTif^TT^-=:[« 35 \»n 3 «n: 5 Tt^^ 
t-^’flTif^T Ijtfl5c<l> Sisilfticn I 

O. fe|'ifGc<P <PflC^ I 

lilt t’MTtt <(j<(^\s ^ I lilt ( 3 i^to 3 I 


P'ulvilflV^B 


J ^ 

fMg t’^^Utt (3W I 

(?#g 


y I 3 l^^ 53 ;HTf^lfW 353 t 3 W^^fk 4 C-GtHl«?l I 

73 M ii| 3 l 3 ^' 5 R 3 T^ 5 ^ 3 ^Wt?r^ 3 r^^ 




So 


<P=ll<P=lS 

R'SiRvsg 

(.'i5(:i3|Wl5< - C^^lfviH 

o. ^-s^K^fw-vv^-=iW%t^(gn^ + v^^yr^^ 

c^W <pRl^ cwfw I ostst^^fs^ 1%?r Rc'itplR^ c^W feft 

4c<)I^=ir5T '^rf^ ^ ^ ^ ^ ^ c^'^rfm Rc^iRvs i C'isci5lwi5fifI5 Rc^lR^s 

I CT 05t&n?f5^ ^I'sffDc^ Rc^if^vs wR w^ ■*rf%;*f# %r ^ c^i^ c^Mi^ t’Mitt ^ 

W^ Wt 5,c^if^=i I 

’ithn-^g ^slf^g- o^-i I 
R'SiRvsg 

y R#sf-(:5Htt^'=l1^wt^('^l^'®’^1w 

ost&n?#^ - (to% wtwtt^ (PbNe) (to% c^^IRih (C6Hi2N4)202 i 

I CSW^SfllWtt^ (.'bC'GlWlJMfl ‘‘IW'Sl^ ^ I C^^lRlH -=11^'al^l^'is RpScSt?! ■=lra' 

^c?jR=i I 

o. gfs^K^fw-vv^-=lW%r5T(:^nra^(KC103) 

(.'isc'GiwiJ^) ^R<)vsR 'sjilwtt^ wfs? <i>c?iMr5T I wtRr ^ ^c^%T 5T ^"ST 2fs^K Rt^lR^s ^^ 5 ^ w^ 

£n:?iTsf%r ■*t^ 'STiw feft I ^ ^sfitwtt^ c^^lRiw< c^ c#r ■*!!%;*[# 1 Ww mmi 

WfWtt^fel^sHf^s (.^Cl5lWl5< cefw I 

C^TST# lilt's Rc^lRvs ^Tt I Wt^rR f*fW Wt^n^ i£lt C^Wit t’MTtt C^ RWW^ Rc^lRvs c^ 

Rww Rc^lRvs ^ ^ I f^ wR's wt^n^ i£i1^ c^ Rc>iw ^5R*ttl: ^ c^i^ f^ ^ ■‘ifM 

c^M ■'i^rf^g 

cwt^ Rijr (’^tRiTTfsT wfwtRnTsr ^rtt^ ^ t^fwr ^rfliS^) S5o% -=11^ fk^w 5^ ^ 

^ 0 % CSWWfWtt^^^r^ tk*5wr Rc^lRvs ^ I 

RjR- sg ^ 
i£l# 2RkT ^g 

’iktRinkr (snrak Fiw'i 

5 ? i 

i£it TTtt^-wHRrH + ■'iktRinkr Rcrr c^ ^^krlwR ’i'^R)f5< 1 ■‘ifksrmvs RTir^ikT 1 

'ikfRfrrkr c^^kk^ '®^ Rifl! <p?p'i i 'sr^^ fkr <pt'C?,'ilt?i Rc'st'i 

f^ I (TstSkks^ (?iTk <p?P'i I 

R'gg'g (.'isc'GkHiJw 1 

^^Rltf^g 

V,. i£i1t ^ (Pfmj C'isc'Giwi5?i 2k?nw^T I 

c^krR era' ^ *tf%;*fr% i 

o. Rsc'st'i (.<pcfilPi'i c^krk^ c^rKR <pc"C^'iic?i ^ut ^1 

«t^: 5 Tt«k^ '®^^ ^ RrH i£i1t tiR «t^: 5 Tt«n:^ ^tT ^ 

^ c^ Rc^lRvs ^ ^rr I 

(?#g Rsf ■‘iR^vsh ^srrsraT RijN^ (Tst&kks^ ^twtt Rc^lR^ ^ 1 (tiwm ^-= 11111 ^ 
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^Tttftt'-feM' (CH3NO2) ^ I wr io-^o sm wr 

feR - ^g %rtt^ (f^JTWtcS^ 

(CH3NO2) 

5?(?% (t 7 c 

feR - og Wtf^(^-^¥ 

^T^-tor (CH3NO2) wrf^ (C6H5NH2) 

<?8 % 'h% 

^Tttftt'-toTT (CH 3 N 02 )-^^ i 

^rflTtt'-fef^ (CH 3 NO 2 ) wfwt^raTsT ^Ttt^ (NH 4 NO 3 ) 

^8 sm sm 

C^M >1<(Cb>C?J Cra'C^I 

y (NH 4 NO 3 ) 'sf^ ^ i 

O. I 






^?,c5l'-R(.‘'4^ (CH 3 NO 2 ) 

wfwtFraT^r (NH 4 OH) 

(^8 % 


feR - ^g ^Ttti:^-(7i^[!:5Tfw-‘ii¥ (^iflfw) 

(CH 3 NO 2 ) 

^Ttt^-(7I^[i:5TfW 



_ 

(tsm h-sm 

(?#S I C'STfl C^:p^ ^ I 


c^n:^ (?m iit^ -=1^^ tc?[M -=11^^ ^ c^trrt^ ■=l1^wt^ '=$::^^Ttti:§r- 

i ^fTtt^-(7i^[!:5Tfw) -=1# I 

feR - is ■'iW*tnT 5 riii'^?.^=i<pic?i?i ^ 5 tw 




^Tflli^-CTI^CSTfiSf ’^rf^rsT^TttiSt (KNO3) ^yrt^Wt^(S) 

^osrrsT s.(fsrr 5 T ^.(f'SiTsr 

«n: 5 Tt«n:^ ^ « I 

feR - '^S 


^Ttti:^-( 7 i^c 5 Tfisf c^ ^Tfli:^-fet^ (CH3NO2) 

h-sm (tsm 

Tfgw ^Tfli:^-( 7 i^[C 5 ^ <(j<(^vs ^'s-?rr 1 (CH3NO2) 1 


(C 6 H 5 N 02 )-'^i^ 1 ^ 

feR - is ^^rfl:^ whRth -^rf^BrtsT (^\^-<s\<! 


glt^-wnfeg (C6H5NO2) 

gtiigsjig (KCIO3) 


io tg^ 

Sosjlg 


- gs glt^ cggfSfg, gtrfggtg liigif^-gfgjgg 


glt^-cggfifg (C6H5NO2) 

gtifgijig c^wiJ (KCIO3) 

^gtg(f^) 

iofgfg 

ho ■£|Tg 

io^Rg 


feR - 'ss ■'i^t%?rr5T ■=#t%?rr5T ^ 


(C6H5NO2) ’letter c^n:# (KCIO3) ’letter 

i(ff^ 00 io f^[f% io ftrf% 

^ ¥fw■siiw^ lilt '=w<c^ 

I^Rt^plft 'TttSt-(.<l'il®T'iC<P '*p' 

cu^ w ^ w I t^t^raT^r ■5 r:sr’ cu^ ^ 1 

Rfi=iir cg% ggg 'siTs’g' gra' c<ic^ gRg 1 gfg '^g^'s liigrg' gtS' gig ^slgcg glr^ ■gRi^ gf^T gifg f^gr wlsg fg«IMg (gti 
<pgc^ gcg 1 

fgss's- tg^giis’ t%g1t gfw ?nPi 5 <p 'sgg’Mg', cgggt i£i 7 r« isrt^^ gRig' gT 1 liiwgr liit g|^fgc<p ?ilPC<p gfw ggT gg 1 


’f^rfggig gig v/rsficgu (KMn04)-'^ig 

- is gtrfggtg giggjlwRgt i£ig^^=ifviPigrg gt^wig-i£igtgjgg 

gtrfggtg gig gjfgRgt (KMn04) ^gfgR^Jlg giti^ (Al) 

'ho s|lg 80 ■sftg 





■=#t^raT5T ^ -SITW^ (KMn 04 ) ■= 11 ^wt^ (Al) (f^) 


^osmr ^osm ^osm 

c^ ^irfTTT^ ^ ■*tf^;*ti^ w ^ 15 -% I 



c^ fen?T (iiiHf^rf^TrrsT c^ ^ Rc^i<c<i> wr ■^nrr i 

Wr ^-=1^ ^’llTTfW^ f^felT 



2 A 1 + 3CO2-AI2CO3 + SCO + ^ 

2 A 1 + SCO-AI2CO3 + 3 C + ^ 

2 A 1 + 3H2O-AI2CO3 + 3H2 + ^ 

i£i^ 

^ I i£|>sht w^ sft^ ■5 r:s^t ftfert w^ c^ (<mu^ ^wtfl: i£i^ ^ '=iiMf^ 

fes ^ I i£IIl=J,fv|fH?jr5r 1^123^ C^ ^ ^ 1 ^<3 ^’T^MT'S i£|7:ii^ -sTCiU f^fert 

■^fs^ ■'tfra' I 


feR - is ^smwm (WfWt^TlTsT^fTttiS^-^^ 

NH4NO3 + 2 A 1 -AI2O3 + N2 + 2H2 

NH4NO3 2 A 1 

= i8 + (8*i) + i8 + i8 (ivli^'S) = 

= sv ^mr = (f8 srrsT 

(?#S ^sfk ^ wm ^^JWs ^'=tfTTf^ 'SW^T f^ ^ I lilt c^ 

feR - ^s ^5(in:^rHfi;& (^smOTtf^r^r 1t.i£i^T.lt-i£i^ ^rf^) 


wfwfersT ^rtt^ (NH4NO3) 1 t.i£i^T.it (C 6 H 2 CH 3 (n 02 ) 3 ) ^iHf^rf^rsT (Ai) -31^^ 

<Si(t 7 c ^0% i(f% 

lilt W ^^TWs ^ I 

feR - OS (WfOTtf^rsT ^TttiS^/C^^nTsr '=1 ^ l^'is, -soN^^^rTtST ■'ll^Wt^, CWt^ C^-i£|^^yfW) 


wfwtTOrsr 

■stimM^raTsT 

CWt^'al^l^'b 

'illHFlTOFr 


(NH4NO3) ^ 
c^fertsT (BaO) 

(Mg) 

(FeO) 

(Al) 

c^ 

^0^ 

'So ■siTsi' 

>1^0 stt^ 

(f8 sm 

^o^mr 


i£i^ *1^ c5Tf^ ^C'G^Hfra' ^ I ost&n?#^ ¥tf^fw 'wtti: traM ^ f^ ^ 1 i£it 

c^ :^'soo° (?r. I iS(j-o° (7r. 1 


feR - is ^smwtf^rrrsT 


(Zn) wfwrf^rrtsT ^rfliS^ (NH4NO3) 

(? i(f 


I (3^7:# +1^-^ t^J3^ wt I 







(J-8 

(?#s lilt I 

feR - ^s -sirmT^^BTrsT lil^ tw§^-i£|^ 

(.i(C<llcis 1%g ^Ut^C'iPliir^T c<f"^'i I '5^' t^'ifDc^ 'SlT®'^ I 

feR - og t^rf%l 1 ^-'= 11 ^-' 5 :iTW^ lil^l lil^IW C^)-i£|^ 

I 

feR - 8g 2f^t^¥fw (^^53T^lPra1^^ (3^1^-iil^f^) 

(^ c^) ^wt^#r?rr5T (CaOCl) 

'So% Ho% 

(CaOCl) "=111^ lil^l t’llTTt^ %>i w ^ I 


R(:^H«(> Rc^I<) 4 fet^T 2|<gisf vs ^<)»il>l^i^ I CWTg- 


URJ WRR1^ 2R^- 

y f 3 T^-=ii^wf^g i£iit^^t^i£|i^^’M’#r^ I 

R^^g 

feR - ig t5i%?rr5T lii^i wt^^^iRrar^r ■=iitim-i£i^ 


w w 


t^tWsT (KClOa) 

^’Tt^wR' (S) wi=iHHiir5r (A1) 

s(f srrsT 



w ^ ww 


tSlrfnT^'TttS^ (KNO 3 ) 

(C) ^5Tt=T¥R (S) 

sfj-'srrsr 

^(tsm ^osm 


^ ^ ^ _ , ✓ . _., 

nuTPnwsr (KN U 3 ) 

(C) 

(S) 


^h-sm 

^o^mr 


_,_ _, ✓ 


TsjjpT - og nirfFBrrsr (gsrcw, i^i^pr 

. ^ . y . 

■‘’nJiRWST (K(jiU3) 


<p|<i'i ('aii<p"n; 


(tsm 

(tsm 


tsft WR W^ 2Hvsj<|>fD wnw WHW ^ fe C^ fe Rlf^ ■‘iR^nw 

fer f%5T ■sTtfw l^iijr^ 4?iwt lit^ I 

feR - 8g ^^nwR-iii^ 1^ f^) 





g^tf%rg gfl:^ (KNO3) 

g^gg (C) 

gtggig(S) 

'sgf^ 

tg%r i£igcgkg (C2H5OH) 


8.(j-5mr 

osiTg 


^8 1^ 




y '=#t%?rr 5 T '=w< f^sj- -snfw ^ c^, t^ifjr« -=11^^ 

<PflC^ I 

i£i^ i£i^ '=#^ ^ ru^ fer ^ f^lt^T 's-?rf^ zm Mm w 

f^'»f^:=Tt«IW'T^5U«I 

8 . ^ ^^ ^Ttfer fe ^8 M^ %rtt^ ^ R<M«?i ■ 5 r:s^t am f^^ ^ wz^ 

I 


«y/Si 5 i^ 

Mm - yo -^rf^BrrsT ^\z^ Mm 


g^Pigig (g^cgi 5 (KCIO3) 

^ggtg(f^) 

00 sttg 

io^mr 


g^fggig (g^icgU (KCIO3) 

^ggtg(f^) 

(to 5 itg 

^(?srtg 

g^lggig c^cgi 5 (KCIO3) 

^ggtg(f^) 

(to sjig 

(to sm 


Mm - '=#t%?rr5T (gn^ Mm 


(gn^ (KCIO3) ^^rt^wtg (S) g^t^ '®^ 

fg^ (g#g ^yrtgw '^p' ^ '®^ gg^ gi^wtg gife cw^ ^-gg c^ Mu^ gcg' wtg g^rfggtg gg^-^g? '®v^ 

g^gtg' ggg ggNPi glw gt 1 ^sfgcg wt^g gg' cgrg ggg 1 '^fg fkg %g ^gg cgg^ gfg fgcg '®^ g^grg gcg i£ig?. 
cgfwt^/gg^'® v^ tg' ^ g^ ^ ^ 1 ^tg^ gg' ■5%^ -s’^Tigr gt'sgr ggg- 

cgsTigT fgrg gcg 1 grfg^TigT cggig gcg 1 

^cm<^t g/&i 57 g 

tcTRigr gt^^ gitg^ 's c^tgt^ gt^^^ngg (ggr^iig^’M^^gw 1 's c'isc'GiwiJg grg^g^grgg 1 

- ig gsifggtg ggg^, gHgng ^gi wigfgfggig gt^^-i£ig 


gMggtg ggg^ (KCIO3) gigggg (S) wigfgRgig gt^wtg (Al) 
(?o 5ttg srtg srtg 


gWggtg ggg^ (KCIO3) gigggg (S) ^gfgfgglg gt^wtg (Al) 
8osrrg ^osrtg ^(2-srrg 



feR - -^rf^BrrsT 


■=#t^raT 5 T (gnra^ (KCIO3) (S) (COFFE) 


/%'^o 

feR- ig TTftf^rrrsT r^r ■=ii^wtg-i£ig ^<=\ 

CTtfenTsT ^Ttt^ (NaNOs) 9 ft^wtg 

b-o% :i^o% 




(Pb 2 N 03 ) l^.^'^.l^ 

^v% 

i£i# ^ ■*tf#*tifr feR liigi i£i1t c^ci 3 iwi 5 «fi ^ i 

feR - og (gfwrsr ^Ttt^ ‘iig'i Ri£i^T.lt-i£ig 


wfwfsT ^rtt^ (BaNOs) 

^0% 80% 

i£i# ^ ■»if#»r# feR C'i 5 ci 3 iwi 5 «?i ^ i 

feR- 8 ggTt^-=ii^wtg(-#rf 7 [^ 7 ^t^i^^ 7 rt=^ 

■'iW^raT^r^rtt^CKNOa) ^yrt^wtg(S) g^(C) 

H(t% io% ^(t% 

i£i 1 t gw (gtsmr <)j<i^^s git^ i 

feR- (t°o git^ ■=’ft^^ 


git^ Mg 



(to7c 

(to7c 


b-o% 

^0% 


C'isC'GlWl?^) i£|g ¥tg'=^ ^C?jwr gr '=flS'islM?l Rc^lR^s ^ 

feR - 'bs ■‘i^rf^BrtsT ■'ttg ■ 5 iTfwn?f^ 


■=#rf%r 5 T ■‘ttg -siTW^ (KMn 04 ) A 1 

'ho% 80% 

i£|1t C'isC'GlWl5?l '51^'=^ ^C?JWr gt C^tTH^ '=tlS'i5H?l< Rc^lR^s ^ I 

feR - ss -siiWTg^, ' 


’iM^raTsT ^ ■5:iTW^ (KMn 04 ) A1 '=11^wtg 

^SftST 

C^cUlCHlJ^) liigi i£|g¥tg'=^^c?jwrgr C^tgt^ '=fl^S'islM< ^ I 


HNO3 (S?o% ^tlF) (C6H5NO2) 



WT C'i5i3wi5< 2n:¥tw^T ^ 1^ ^ i 

y (to ^Ttti:^-(.<iHfew< (to ftiRr ^rfl©^ c^ i 

"= 1 ^ 2 f^ Rfef] ^ i£|^^ = 1 K ■'W^ ^"= 1 ^ I "= 1111 ^ R''=lTrSf^ I 

(.'isC,l5lWl5M5) ^^TpfCTT Rc^lRvs ^ I 

fPi^g Rc^lRvs ^ “wp ■?mt^” ^ ^ Trtrr i (TT ■srt^? 8o 1^ ■'ifpsTH ^ i c#f 

fep - 5 ?g (^t#T wi=iRR?jr 5 r ■=ii^wt^-i£i^ t^RH) 

(CCI4) wp^^Rrrrsr (Al) 

y ^=lRlR?jr5T '=1lS'i5H?l?l C#!^ Wltm I 

(?#g ^'s-?rr w^ ^ 1 fiRgl^ w^ 

fep- iogwRTR^Ht^- A (wi=iRR?jr 5 T ■=ii^wt^, ^smwt^rrrsr^JTpiS^ 

wp[fPRraT 5 T (Al) 'smwtf^rsr (NH4NO3) (N2H5OH) 

^o sitsr 'bs 'Sftir V 5 V 5 sftir 

fep- G (WfWt^nTsT^^Ttt^ ^^C^lRl=1-^¥ 1 ^) 

wfwtPiTrrsT (NH4NO3) (N2H4) 

i£i1t ivo's-s?'!^ "=1% >i<(ct>c?j *ff%;*fr% Rc^l<<i> I I c^'^'STrr I 

y '=ilp 5 m 'sj^ptfi c^ ■'Hw ^ I l^R3w^ wr?r^ 

«rR:^ I 





(.vjs(.'i5|(.«i'i5<j (Detonators) 


^ I '^r^rr- 
y l<)ijjFs 4 (.^l 5 wi 5 < I 
05 ^^?#^ I 
C'isC'GlWlJ^IS 

^rtt^ 'STUt^, " 5 ^ I 

i CWT-'?Fl=lf^Wl5 ^I 


CompoLinfl 

Datonater 



feS 

^<1i3^jFs4 C'isC'GlWlJM <)j<^vs^!3Wt^’Wsfwf^^:^t^2|'SstR|vs^ I 

y R==1 Hv|-G 

R>=1ICV|-Gg 

^Tttcs^ 'SWl^ R==1ltV|-G felt ^ Trtrr l 2f«fw 88 8^ ^Tttcs^ 'SWt^ 

I I<P=llCi|"C £|<sR)fl C^M f^^TTST:^ C'^InK w^- 

y ■JTttC^'3TITt^ wf5^^ I 

■JTttc^'STiTt^wc^^wc^c^ni^wsniTrlw^T^i 
o. 2n:?nw^Twi 

8. f<p«ilci|(."Cfi '!13T5'W C^C'^'ST C^ sICill'ST'i I 

(t. l<P=llCi|C"Cfi '=13T5'C^t'^'ST C^ C^ C^C'^'ST I 

(TTWgR 31^C?J?I ^-=1^ 88 Vb- I 

o. i£i^ jj^.c^i'?! ^"=1^ l<psiiciic'Cfi 1^ '5iw?r ■'ji^ fwu« I '?p' 'sfw C'^lnK 

fip=invn-G<) c^ '?Ft^ ^ ^ 'fiT?r I wt^ 1^ 2ffM Tjc&r ^ c^ ^ 'fiT?r I 2n:?nww ■srwr fe 

8. f^psllW-G ^ C*l^ I i£|^ R==1ICiH-G?| C«fw TTTWsR 

^ I 

■f#^Ttt^'STlim ^ ^’IT'STrr (7IWM W ^ 'STIIf^ ^ f^ 

y C^^8.V 

c^tf^ ^ % wtMtrr ^ fer fes ^ 

c«f^ ’iT's^rt I 


O. i£|^ C«W (.<P=1C^ I 





8 . C'i 5 Ci 3 iwi 5 «< ^-=1^ ^ ^ ^ fe ^^if&tftc^ 

' 5 i#n?Tr ^ ^ I 

frig's i 

i£i^ i£i^ 1%?r 7:5T?rt^ "=11^^ ^<pic^ i c'«r?FH' l<p=iicii"C c^ft firo ■gt i ^=(^'=1^ i& 

£H\sj<i>fi5 wt^ wr, -=1^ f^'ilW'GfD cw 

I 

^5rf?ff^ (.^l3Wl55)S 

i£|1t l<|ijjR)<l> t^l3wi5M?l I '=M^ Wt^ W^ sWt:^ <lj<)^vs ^ I 

CWTS- f¥rt^, TFtf^cT twtfg I 


(.v|<MfH4jK (.'isl3wi5^)S 


Comp«ii»d 

Oaionalef 


Sinapk 

Dalonaler 


or Aairf 




1 

1 



— 

- 

L£AD 

AzkI 

RDX 


fes (.^l 5 Wl 55 ) 


C^,I CWTS^^GSf^, I 

CWT- 

y 2|'i^p|vs I M\°o- C^mf^ ■=’ft^wt^, tcnM ■=11^Wt^, ITt^ ■=11^Wt^ twtf^ I 

Titg^ I '^r^rts- ^sjiiwtt^, ■srm^ ^=ifviwi5, wtwtt^, 

"l^sTtfg I 

o. ^-siwr I -fr^rtg- rdx, tnf, tetra oil, petn, tnn twrf^ i 

C'isC'GlWlJM^) 2®^ 2f^g 

C^Cl5|Wl55)C4 ^ ^ wr ^ I (.'i5Cl5|Wl5< felt Wt^ W^ OSt&n?#^ 2|w ^ I 

(.^C,l5lwi5^) W^ 2f«fw i£|^ ?llt^ ^ ^ fes ^ I C^ 2W^ ^ f^f^, 

wr, lilt ciii 5 iw< ^ntcn C'isci 5 iwi 5 < 2iw wr ^Iw ^ I ost&n?#^ wr ^ ^ 

^ ^ i£|t^ C«fw 'flT?r I C^I^ C^Tf^, EFs^ ^ (.v|l5lWfl ^ lilt 

05t&n?#^2iwwt^wI 

A w^oo% wt?r^- 
o. ^o% wiw?r - ^I'i^Piis 


(BOSTER) 

(?r ^ ^iin?r ^ RwiR^s w^ c^r^rtw (.iisci 3 iwi 5 ?i ^ ctt wrn^ 

ferf%T lii"^ c^ i£i^^ ¥fw c>i'S'?rt ^ i£i^° cgt c^ fe^cfi oststwS^ =TWfM ^ i i£i'^ islw 
CT, ciisciJi wi5m?i '51^'=^?^ «rn:^ cgt ^ i ^ ?rf^ 5iw i 




(Fuzes) <p|R>«i 

twtw^prf^ 

’®(1^-'|fPlsr f^» 5 'St/<p|f^ei 

i£|t'?FR)=1(:<F I CWTS- 

- 7 p 39 (^ 

- 

RpS'sr/^Ftf^g 

W^*ttl; 8 b- CT'.'f^./C’T. ^tf^ I 

O. -=111^1^ W^HC^IWT^ I 

8. S?o ^8 W ^ I 

(t. (TT.R I 

era''S'^ 

(t. I t^vso (TT. WTTW^I 

RRsf] 2R>t^ ■ 5 ptf^/f<pS'ST-i£|^ t^RH° 


feR - is -^rf^BrrsT 


■=#rf 5 r?rr 5 T (KCLO3) 


(to st\^ 

(to ^mr 


f^ljRl^ 1%¥ IvsH^vs '?ptf%sT/l<pS'ST-i£|^ 'S.(t (TT.'f^/C’TW^ I 

feR - ^s -^rf^BrrsT ■=’fmw^ 


■=#if>i?j|vi ■‘imwwi? (KMNO4) 


vso ■siTsi' 

io^mr 


1%?r l\sll<^\s '^Ftiw/RpS'ST-iii^ o c’T.'f^/c’Tw^ I 

feR - 'SS ■‘iW^raTsT^JTtt^ 


■'iW^raTsT ^rtt^ (KNO3) 


(to St\^ 

(to srtsT 


'?FtiwA^S'ST-i£|^ (t.(t (TT.'f^/C’TW^ I 





pppgppp 

^gpp(PP) 

00 ptP 

ioptP 


^’Tw '501^15^ wt=TW 1%¥ '?p' fte '®^ I f^r®^ 

<pfic^ I ■'iff^tN' I 

(?#g ftjH^TiSTr fer W^ '=W<^ 2Hvsj<|>rD WHM ^siMTiT tf^ tt^ 'Ip' 

^ '®vp fes ^ I '®vp ^ f 5 ^ % Pf^ fe ^ c^ P^ I PPt ’ipsnw wHpr 
P^ Ptpt ■pp5^ PPp I ^ c'^ppr ^ 'STi^rr >®vp -^m 'p^s^p 

ppt ■'ppp I Pt’pp '®^ ■ppt iiip° ■ppl' ppliiP<p ■PTtPp^ ■ps cp^ ■p pp ■pp ■p?r ^sPl; iiip PPp' ■^pp PPT ■p?f§ 

t W P^PP tfTP %P Ppsfppp pp^ ppp PP^ pp I W=1P ^ftpRP ■‘ifw PPP PP 'Ipt pf '=#PPT rppnpt 

iiiPirPWP^pppppppp'5'«rppprPprPpppspppp7:PWP^ i 
PTP Ppr ■pf^/P^ PPPP ’ipfpg 


Pjp - (fg ■‘iPPptp (gp#, PP ^Pi Ppp Pjp 



'gpPCPP) 

PtP 

ppFPP cp^gp (KCLO 3 ) 

(to ptP 

(to PtP 

ioo PPr 


£®^PP%g 


y ppPpp(gp#iiiPi1P^PtPPPtPPPcg1P^pppp I 
p pp-'ppppwcpppprPPt ■iippwcpppRP^ptfegppp'pppppi 
o. i£ipP-=iP?irppp^ ioo PPr ■'iPpgppp'SPpppPpg-STCP^PPtPPppPupRPPP I 

8. i£|PP5PpP-=lgpRPPPW^PPP I 

(t. ■pppPrsM'fpp^ppppppT^ppnppp'gpppp'pgpjppppjp^pp I 
wP^Pp'ppppTPfw^pPTiPtwgppisf'sfwrwlpg-ppc&pppp I 
Pjp - ^g pppptp (gp#, pppp i£ipg^-i£igpjp 


pppptp (gp# (KCLO 3 ) PPPP (S) g^-ggt (C) 

^(2- PP (2- pp (2- PP 

^I^PP^g 

y P« 2Hvsj<l>fD Pppp PPP2P P2P CPPpPTCPPpRPplPf^PPP I 

i£ipg igpt p2pg P2:p ppr ppg ppt ppp ^pi PtP PPp' pjg pPt ^sfr p p'sp pw pgp gpp 1 pPr 
PP CPP JP CPP PtPp PtpRP Pp I 

o. wpg'=^w0^^s^ppppgp2;p^stt^Pt^pgpppmPpp2PP2P2PPPi 
8. i£ipp^Pt^ 1 MpRppgpppi:i 5 ggPi[p'gpgp 5 pppp 2 PPrfPppp I 
(t. pggg pPsTP (Ppg' 'sPpp SlP^gp gppp cpfSP cpp Pp i 

p5^pppggpp gg^g 

y P-PPP PS'£tfDc<i> ppppI^ppp I JgppTp cPt^ liipippp cppgpp 1 
■^P5^ppp2pgppT^wP<(:PPiio2P.P. gpppg^^i^ppi 
o. pp|p%ppg'5(p[p#p5^gjlP:^pp I 

8 . P%ppi£ipp|^8(2-°(gpp(ppt^^fpppp) i£iPiPpgpt^(pp1^osPpPpppnpp) 2?o° (gppg#2:^ppi 

(Pptpptfr) 



90 C 


Detonator 




45 C 


/ .1 
feg fipS®? 

a. >i\s4\sl^7rf^ (.iis(ii5HHl5M?l -SR^JT R’S'SrfS 2fW*f I (.'isC'GlWlJCfW (%« f^) f^p^S'SrfSc^ 

?#%/ sfsrWtg 

y 3^ fipSWfl WU C^ ^ I 

^o-5?o fsf^/ (TT. ^ I 

o. -= 111 ^ ^sf^liW 3WrNT ^ I 

8 . #fW^3'lWt3IC*t3W3TWs^l 

3^ ?t%7p39(^ ■JFtf^ 3T?r I 

3T 35lf^ 3l3fM3 ’l^g 

- SS -^rf^BrtST 3mf3 33-133^-15531^ 


3^113313 (KClOs) 313333 (S) 33 ^-^ 13 - 3 / 33 ^ (C) 


1 ^ - Vg 3^113313 ( 33 ^, ^ 3133 ^- 15531 ^ 


3^3313 ( 33 ^^ (KCIO3) (f^) 33 ^ (C) 

^osm io^mr (t^m 

^3 3l3n?Tt3 33rf^g 

1^ - S5g -#113313 C335#, fM3 ^331 -3113-31^ 


# 11 ^ C^n# (KCIO3) (f^) « 3 l^ 

^0 313 iio3l3 8013 I 3 

£fl^2f3#g 

t3l3 2lW 2f3# %3 3^353131 1^1SW3 ^51^3 I itl^lW ^3333®% 'smIw 1^ W 3C3 -3131135?33 -^l^i^ 3l3l53T 
<Pflc^ 3C3 I 

l 3 (.'itpN<P R» 5 'st/<p|fi '!1 

31^33 CK33 W13353 i£|3#3 3^:3 Wlra3#3 31^313 3^R3l3 W^ 3 -311:3 3T3313 331 33 -33 3531 ^3^ C3l^ 3ft[ 

W3I533 ^ 3153 (5531 -3%33 PETN 3l RDX 3l C^^ll^H 313 W^lt^ 313313 33l 33 I -315:3 (553# -^IW -^#5:3 

33®l3 - 5 IW (553t 315:3 R 33 I (55^ CWUS (.'i5(:i3|(:H3l5 «53l3 R Wl33 -?FlR)W3 315:3 3l3l5?3 33 I 

t3l5:^2f3l3-3lW3I33^33 I (553# R 5:3=133 -33%3/13S5 :'St 3 #fl333 35153 211^313 3# I 
t3l#T/3#3#g 

y t3l (33# -#3133, -3131 ^5313 3#- #513 -=#-#1 31513 I ^3151^ 3313 -5lW C333- Wl3.#.(55^. 3l W#I5l#l 313 
3133^33 I 

3. t3l3 ft57?pl33 3l#33 ^ 000 - Sooo 13/571. I 

O. t3l ^3 311#313 3131573 Rc^ll3(s 33 3l I t3l (55®571l3 3l3l573 53^33 C3l5:(3 I (55W (553 W3T 055#57l53 

313313335:^353-1 


£f31#g t3l3 2131# ^5131131 l3#51Sf3 ^3^3 I 




’ifwg 

feRg t^%rr ^rtt^ (NH2)2 C(n 03)2 + wt^^^rf^rrrsT (Al) 

^w*tTg I 

sW^r c^g 

^rtt^ (nh 2 ) 2 C(N 03)2 ^#fH?jr5T(Ai) 05t&n?f5^ ^ 

So^JTsr io^JT^r ^?,(^IC'ST'i "= 11 ^ 'ai'SlR'is (H 2 O 2 ) 

+ wfwt^ (PbNe) 

ftfr?r c^g 

t^%rr^Tfi:^(NH 2 ) 2 C(N 03)2 ^#Riir5T(Ai) ost&n?#^ 

^osTT^r ^osTT^r ^osTT^r w 

’i^Ag sw wit ^Cfii^sirsr 1 i£iwm ^■‘’fp^it osttn?#^ Rc^iR^s ^ 

i£i4^>ic!it ^ gffi:^ wc^'s I i£i<i>^>ic!it I 

wrtwAg «5^[5M 2f«r5T cwtit Rc^iRvs w#'=iwf?n:?rfl^ 1 

ftWt^Ag 0lt^W5^'5I^s^T'¥WWtWit^ I I 

’i^-^g wn:wit (.^ci3iwi5fi felt 1 ^ ^^ 5 ^^■ 5 ^ <p«Mr5r cwiit c^ 1 

wtwr-'^g c^Mit Rc^li^vs I 

ftwtw-^g (i) twcwrwf<pc?il^=i I 

(^) I 

Itfwr ^rfli^t (nh 2)2C(N03)2 ^ wfOTrft?rr5T (NH 4 NO 3 ) f^f%^ * 1 % ■^rm 1 wsft wktt 

wtwr ’fr'STrr Rc^ii^vs w ^ 1 

ti% f¥^/¥ti^ 

wiic^si 7rl=iI^Si^<p liiiw w ■‘ittf^BiTsT o^n:# (igi ^ 1 

(Initiator) '=Wef (Wrf^R?!^, ^ i ^fw ^ ■^'=M 

wr c¥C5t \s^ i£|f7iw ■'itrf^BrtsT (igi 1 w 

^sfr ^ '^rr ’Wslw c'isc'Giwi? ^ I 

c#ltr c^rw w^ ^ 1 H 2 SO 4 R=iRvs ww 1 ■‘ittiTr^rrsr (gnratt^ 

^ ^ iw?i^'^ ^ ww iti^ ■=#^ ^ 'srfsif^ ^ ww I 









(H2SO4) C#ltr (C3H5(0H)3) C^ ■'iM^rsT 

’TfTi^r Rfo^lf <PflC^ i C^f^ ^5TW =TMW I 



Capsule with H 2 SO 4 

Mixtiu’e 1:1 
Mercury Fulminate 
Lead Azide 
RDX 

Main Charge 




Detonator 



Capsule with H 2 SO 4 
Mixture 1:1 

Mercury Fulminate 

Lead Azide 
RDX 


feg (.'i 5 l 5 wi 5 < 

<p=ll<p=lg 

’ifWS ^#«fg O'S-i 

wt^raT ^^sft (t ^=iI<pSR<p i£it^ f^ I i£i1^ ■^<^jjsifDc<p ■^?r <p?ic^ 80 cttt i 

i£i >sfit ^ WM ^ ^ <i>C'G^Hfra' ifw wfM 2fw»r wr?r ^ 

^■^rtm i£i1^ i£i^ ^ i) i 



>\<(.b(i\ c#*fsT ?rm i fer c^m 2n:?iTsf% w 

wsT Tji^ I few c^M csfwr fefr ^ ^ 

fefi?#^ ^srfeT 2W*f ^ cTp^ 11£|^ ^Ri!it<(k<i> (t^fef) i£i^ gft^fe (■^pfe^) ww, ^nfew ^ 

cww feptw ^tfew 5 fer ^sfi wr '^iw i ?rfw §[ wfer ^swlt ■^nfetw^ ^-w 

<pRcti ^^sft ■^W I C'Wt^ '^rfr« ^slw wrw 'sr^g^ ^sWi^ 1 ^ 

wfw'f f^w liiTw wW's "^rit wt5^iwt®w wt ■^htt i feft fJp'Ssrfijfi ^3w?r <p?ic^ i 


wRww wr«*wfe's fes^tw f^ife feiw ^ \ ^ 

'flW (.'i'slc'if sfWl; I 


Jsf®- fip5st 

i£lt SW?W ftfe few feic^ '»lFs<P< R'Sflvsr <1j<)^vs I 

fer % ^ <?rw (c^ fer ^ ^) ^ '^mrrfti fe wfe? ^ ^ i ^?few 



1%^ c5^ tfra' c^ I (TiMtf^?. wt^ 

f^ ^ ^ 2|lt^ CT %) W^ C^ CW 

(.'bc'GlWlJ I 

R^icil<l f%% f^c=lfl ^>1^ Wt ^ I 

TTTt^ - ■^'=t|Tif^ i£|^l Wt^ ^ ^ I t^rspmw^ <1j<l^lM< 

’if!^(?!?rr Tiwt^ I 

o. ^-=1^ - wt^'s-?iT?r ^ *f^ w^ I CKTT lii fer 

I f%^llvsia=cvj vsr^^^'^rfw i 

y i (c^ - %t^) 

(t/^<h" 1^, o” ^ (f^^ ^) 

o. ^ 's-?rm (c*t?rt^ 

8. VS" * i-'S/8” 

(t. i/8" * i-i/^” ^ (2f%t^/(.'isCl5|Wl5< 

S. ^ feft C'isd51Wl5< 

hr. <ij<)^vs ^ (wMi (7r?i# f^) 

h). (c*i?rt^f^) 

i. ^l?,<pi^ - ’^?f^ c^wc<p?i '5it?rt 1%c?r (.<p'^'i i£i'^° ■^ivsf^ i c^cfic<p 1^ ctI^ 

-STWI^ i-i/8” o/oV’ '=^'=1^ % w^ I ^ C^FT S?o C^ ^Tf^ 

i/v” «rn:^ I 

f^#Sf^- i£|^(f/i^” Sft^ 1^ cef^ o” 'SiiWj< 5wr ntt’f c^ I ’fit'll' 

i£i^^ i£It:^ TFtt^ fe c^tM ^ '^rf^ '=^'=# ^ (W?) ' 

i£i# wmr ^slt I fi3S<(fi5fi ■siW (ijwf^ ^) W 's/'s^” % 

■y\wm I ii/'b8” t# ^ 1^ c^n:%^ -sn^ (ct ■^rwirr ^ OTt) ^ i c^ 

WhJ I ^ fe i£|^ % W^ I 

C^ 13^1 ^ I ^arfs^ '?Ft^ fw ‘‘UfF'STlM 

■srwr '^\u^ ^ ^"=1^ '5!:^ 2fw»f I 7:^1^ ^ '?pttc^ ^ 

Slft^'STlM ■SIM C«f^ i/8" ^ ^ i£|^('iflw ^) I ■*t^ cmt^ W ■‘Ulw Rww 

W %5^ 2|1^i|Hf5 I i£|1t tf^ i£|^^ Sivs^'sfw W^ ^5R*ttl: CFW 

Wt^ WhJ -=1^ ^ I 'STTl^^lW Wt^ WhJ ^FTt^ fe ^fl^illWfl ¥lRfwC4 CWT, (?^ ■'1lf%*f 

f^ I 

8. 7?i?rt^1^^-=#-'STrf*fn:M-5m:^%1ti£i^ii/'b8”1^t#toww^i 




y i£i^ I ^-=1^ fi3Sw?i -sreijr 2(w*f i i£i^ i/s" w 

-fiw^ ^ nJSwfi c*t^ -siM *tit^ c^ 'frtrr i 's-?rf*rmjt 

%■ fer c^ ^ (wrf^ f^) ifer i f^ i 

^^rf^fwT^^<M<)fi3 fDSw?! I 

^ % fe ■gfer f^ fe ^TtSTK I 

1%?r wtnMt w I 

o. £f%m/t^ci5iwi5?n4 n3Sc<i< ■5 r:s^i 2fm i ■sN^ ('«rmit) mtw fe m 

%vsra^ f^ i£i^ ^ ^sfr w^ I ^-=11^ S[ c^ I 

8. I<pS'ST <iRs?i ■'if^fD's (TT^pj^ (f^) i£i<p^<pfir cS'^ 1%?r cuc^ i ■^rw <i?iH?i 

(7rfwrf^'gfe?r%wJT I I (^'=l'I 

(t. w Rc^i<<p ^-=1^ ut^ I i£i^i '«rfwMw ^ wmr wr 

I fJpSsTfD 2|w I 

y Rc^H<I> 'Sl^ -sres^T R’S'SrflJ 2fw*f ^^5^ I Wtf^ f¥# c?p^ I ■»t3T?|^ Wt^ ^-=1^ 

i£|^^ vstai^ ^^51^ I (.i|'»H<)^ C^ vst^ ^ ^ (Tin# RrI^ ^^<M<C<P 

(.<P=1W I 



^^fvs^i% ^ i£i^ igsTt^ fe w^tI: felt wr 'fiT?r i c^m nref^ W ^ ^ i 

i£it c^M i£i¥ ^"^irrsiK <ij<i^l«< ■sTtsw:^ ^ wr c^ Rc^lR^s 

wt I 



y ^[f^ ^-=1^ c^ ?flf5H5(:<i>< ur^#it c?p^ I 

(.>1t<l>C'i)< ^ ert^M ^ CTp^ I 

8. '5T?FH' <P'»Iw?i f%:¥ <P?t“'l I C^ ^ ii|WM 'SHT I 1%¥ 

<j<l^vs ^ ^ C*f^ ■5IM I C&n ^ s[ 1w Wtw Wt ^-=1^ I ((?#S 

■ 5 : 1 ^ ‘ii'?n^?(i?T ^^Tws t ^ 7it?rn?Tr-^feRi4 “^-= 11 ^ s[” c«f^ f^ ^rtf^r 

i£it wt^ t#^ ^iTi^rr^ ^'=#^ ^ cw ^ 

(t. I I 

'b. ^-=1^ ’^rfw ^ I ’^l^ C^^, '=lfcrDc<l> C’^THT^ W^ i£|^ ^ ^Tt^ I 

i£lt ^ ^ «11^ I C^M TrsjTrf^ w^ 

(.<pcJifi ^5TW (TTt^#?. =TWRr« I 

H. 5f¥°T:M '^R;^ ^f¥c^ WTTRr ^°*f I Wtf^° C^ W¥ ^TR:^ I (.'isc^lc'i^wfl ^^tr:^ 

cw^ (?RR«R:5Tr I 

<P“7//^v •^iR^ 

m\ Pi'sfU^r^ I i£i^ CT fr:^ -^itT:^ 1 i£i'5^ ^ 

c^ Wold'S 2R:?rf^ CTl; 1 

f^ c#i^ ■ 55 T ■‘ftf# i£i^ fer I - 5 ^^ i£i^ tc^rctr-^^oT^R?#^ ^ 1 ^^3#tft csr:^ f^iil^ 

3i^i>fi3<) <i>c?jw< -5^511 fe ^ I '^rr '=tR:^ i£|'5rt ^-=1^ i£i^ sfl^ w w 

cw^^^ferwRTT I 

^[S1^ f^ 'S7:-=i^T”(NO) ^ (^nw^’XNC) -=#1^ 1 Rwc^s ■»(% ^rt «1T^ ^ 

£|1^ -=11^ (7# i£|^ fe c5w NC-^¥ ^TR:^ I f^WCvs -^ff# 2Kt^ ^ (?r 

^^ 5 ^ -i^ (Tiit NO-^¥ ^ c^ I i£i^ ^ NC gfRjs^ ^^tR^rt ^TR:^ 1 

CT 2|Rsit ^ ^ ^TWR^Tt «1R:^ I Rwc^s f^TJT^ *t% ^ NC 





'bV 

Trtrr i ^ -=1^ i ■*t^ i£i^ ^ 'fiT?r '^rf^ f^-^iftes 

-= 11 ^ ^ ^ NC ^'5^ ^ ^^ I 

’Sfs^ <l>vs$f TfSiTr ^ gfNt^WfW fWT <l>C?JWfl C<f^C5H5^ (C^sj) ^-=1^ 

I ^ ^ ^^l^tlt CWT '?PC&r ^^TWs ^ ^ C^C»i5Wfl Ww '5^1^31^ ■*f^ 

^ WM W^ -=11^ I i£im^ ^^3## ^^TWs ^ few WT I C^ 'S^^OT ^ef 

I 

c^C'i)C'ST5) ^5jf*f sTt^ ^#i% ^^if&tft^ cK?r 'sjiw wr *^3:^ ^ i 

wt^wHfl:^ ^^3#tft's ^5(iw TfSBr 5^3:^ ^ i f% ■=i%5rK f^ liwt^ 

few w^ ^ (.<fec5H5^-i£i^ fer (?r c«n:%w fes -=11^ 

i£i^ ^ I ^ WM ^3:5^ w^ 's^^fw (.fifec5H5^-i£i^ fer ^ wm w^ c«f3:%w 

-=113:^ i£i^ 

TTsim Tf?^ ^ f^ i(j- firf^ csf^ ^ -iiw w I 'srgRsfr wm ^-=113:^ 

W ^ ^ I ^■'W^, w^, w^ ^5R^ '=lfe(fe^ ^(t7o ^ ^ c^'s ^ -=113:^ i 

c>n<i>^< Pi\^si\sr i£i^ w^ i 

y ig^f^fer 

's. ■'^'^rWt f^f^ ^^[1^ 

8 . 

(t. i£|^ 

S. ■531^^*33:^ 

few 'SWT W C^C'^'ST fe 5lfe fe' C5W (J'o% "ilW (fef C^C'^C'ST few <PC^l=lfi5 W «lW3r« ■'IIW I CWT, ^ 
(TsR:^ fer feT’iOTt s® c^ "=1% ^^w^ -iW:^ i Tftsfw^ %< wm fer ■^'s-?rr fe' fe ^ (fer W3?w 

^^w^ ^ ^ fe3%T I feUvsiij^w^ Tif^ ^ WM ffer Tw^ ^ w fe33w c«n:fesf 

rntMcw-'W:^ ifewfec^nifesf i£i1t'55TC^-=’ftiw^W'5W»tT'#^ferl^?W3:^ i 
few (?nww ^'sm fe5 (fefC3^ ' 5 ^ ffeMW ffer felt ^ '^iW i i£i wm ffew fecM w^ WWW's 

wfww sfwfeT wcw wiw I lilt wtf^ WWW tfertfe (w^^/cwtw fer «^ww3:www liiwiTswfer (wtwwtfeswwww^ 
wt sfwWffe ^iic<i<) ffer wT'swrww i 

i£lt warn ffer wife WWW ^wfj-wwrwwfe 'S'STWrWtWWt '3W#feWfffeTTfelWWWW l 



Schematic Diagram of Relay Contacts 







y ^- 1 £| (f^) I fv|i5fv|i3 I 

(^mrtf^i) c^ WTw^T I ^ ^=1 wnr i 

'5. (f^M) <PfP'i I siK 'fT'IW I 

8. ^-i£| (fer) C^ WT W^ I ^ f^ I i£|1^ CT 

I 

(t. ^^^^tf^f%«'frtTr^^t'i5Ci5iwi5fif5 t^-=iwgN^wr(:w'=il^ 1i 
7?#g -fif^ m c^sc&n?#^ 'STjH4<) Tj^ ^ ■‘iira^T '^rr ost&n?#^ c^r^ 's-?rt^ 

fe'twfw ('STiTP^ ’=?ft^) C-'WMCW'II^ I 

lilt WT '=wt ^^TWs ^ ■s^s^r ^^fw '=#w ^ 

R&5J4 7ro--9f^ oiiCT f^fert^ ■srrs^rw ^s f^t^-=i^^Trr Rc^if^\s 2W»rt i ^^TRstft 

ft^ ’^FT ^=iRpSR<i> liiPfw <)j<(^\s ^ TIT '‘iT'STrr Tfirr i ^5ift^i*f c^m f%f%^ 

t^tRt?iiTr(3n7:#i£i^i1^^Tijn^ ■=5«t^5^ %>](;<) ^ <)j<i^vs ^ ^ 

W CWTg '^NW, ^ (c^, twtftx (.'ST'llflSH ^-=1^, i£|ThRj ft^--=Tl ^ I 

lii'^fiw CT RswfD TflsiRpisR^ igRi^ fi3Sc<i?i c*t^ i£i^ c'ST'iifiSH ^-=1^ ^ ^Twn^rr 

?fn:^ I ^ar^iTTif^ tit^n^ wm sttutt -iiT^ i tw lii^i ^’f5iw?r 

WM c^M ^ wr '^rtm ^ TFn:^Ti^fit-i£i¥ ^) liitr wr#^ ^ ■‘Tto i i£i1t 

gf^vst i£l^ ^tiT, Tut TiT^IT5Ttf% ^’TSTtwrrr iilt ^5T^iT?lR^ R!Wf5< ^t<Mll^sr R^flCTIf^ i£|^l C^ lil^l '^IW'S i£|^- 
■‘TTOI f^ tit^r w^iT t%i 2n:?rl^ 

^-=1^ 

o. tC'^Ttfw (i£|^ Wttr) 

8. TIfit 'St'1|Rw?I CriTsRrf^ 

(t. Tf|(r|l<|5l5R<p i£|pms 

2f^g 

y i£|^ fl3SM< o” C^ ^ I T# 1^ TIT elT^ W i£|^ FsHC^ItiT TFt=T ^ 

I^^S<in3<) ^#1% i£|^ 'isITW '=Tlm I C^ ^ n5Sc<l< 1^ TftsTr i£|^ ^ '^TW ^ 

WT?r^ (T»W ^ C^ I 

'St'1|Rw?i cTnvMiR)< c*t^ £ffM fe fi3Sw< c*f^ TiT^rr fe o/v” to (to to lii^i tot ^ 511 * 15 ^ 

C^5C& CTp^ I 

o. Itolto liito tofra^ to to tor 1 to to 1toit toT-tofr°*f tototo liifto fto 
^WTTI to^tofto'^c^ cto^ I 

8. tc’Ttf^ ftor ^t®Tt^ ■'TW ■5iRRc<p <pfP'i i£i'^° isiwtist% sfi:^ <pRcii fw I itor ^torr 

Titototo^ (to?T tortTf-sTC^torto (to^tois to'^’it^totototoRnto i i 

(t. torto^ w^ rtoto toto (i^"^ to (to^ i ftowlto to tot tos tointo sttor to[ ^ 

^^CTT tor I lilt tor?T^ %tw siciiN'i tsft toT lii'^g. %t toirr toito f 1 liit torto fttw 

toCto c^MtotototototoTTtoi:^^ 1 

i!i. ftosflto liito topTto tosf toto tor:^ ^ liito? Rto<i> -toto to liito (to toito ^ toto 
^ to lii^tor toto tow liito "srto tof toto (toto^ 1 (tototo tottoto wtott ^-^<('jito 
toto tos toi n5!s<ifi5< wtosffMtoto^ I 

totorwrg (to^ i^ito cw=iin5H cwto t' ftow to wc^ towt c^triw -torlto wtos tow 1 ^gww^ towit tow cefrw 
towtotwwtototo to to I liiwtowfw«w to cto liirrwwlwf^toto to towt 1 towftotot wto»to 
towtto to to^ I (to (Ttoto wnwr wttw^ iiir:w toto wr ftotw www liitow wto towtw ftto wtow 


toSWTT I 


















i£lt f^S'SrfD^I ^^I^Fs'S Wt I i£|WM i£|^ Cfl^ «tnK f^)-i£| ^ 

^ I i£i^^ i£iwM fDSwfi ^■=#m wt^ ■sTtwr f^#s# ^ (M\^ «r?rHit c^ 'frr?r i£if>i^c4 i£i^ -=11^ 

CW3^ ^?.'’M^ CW '^rr '=lwsfe' CW3W ^ ^ Rfo?j<i> ^ '5^ ^ I c^ «tTH 

cm^n?? ^'s^ ^ ^rfl^ ’|R<i^h ■srrwr ^ 7:^'S’i3#r c>Tt^n?T ^'s^ '^rtTr i '^nt c^, w «r?rHt 

t; 5T^ ^ c^ 1^pifi3c<p i£it^ wRiM' fwc?r Rr« i i£it^ 'sItfIt:^ 


o 

o 


y FS^ 1^ - WS^3T=#f^ ^trUFF^W era' ^5/8" ^ ^Il=lRlR?jr5T ^ ^-=11^ 

f5s<l I 

Ci|i|(yH - >1<HI>C?J ^ ^ C<1=1W?I C*f^ ■5IM I 4?!WH ^ i£|T:^ (^ 

«rm (f^lb^=i<M<)4) ’=^f^>ii^'i5 («Fs^ ^<''i(»vi\sr ^ ■^w^) ^gPi'isc^ ^ ^ 

8. Wfwr^ - <s\^ -flf^^RRri^ <1j<)^vs ^ I 

(t, i£if7n5' 'stTFH' - CIi^ 

y Fs^ rDS<ifi5 Tr?rm ■‘iR^n c^ i 




Si 

^ ■srWH ’rftsTK C^ TS#f^ nJSWfl 2flW fe 2fm I c^ 

^ t:^iw ?rfw I cS'^ c^ifscrr wt^'s <p?p'i i 

O. i£lf^ W\^ n3Sc<)<l £tw*f ^^5^ lilW C^ I nJSWfl 

tC’tifw nli^ ^ ^ fe cuw? f^ I 

8. W ?nP5<P n5S<i n5S<i <P^1C^ I lili^ '5R*tT?; '^JO^ ‘i|'^° 

i£l^ CV|V|(yH>l^ TS#fl n5S<(fi; 'slTC-'l' ^ ^ (t^ C^ C^ ^ I 

C'isC'GlWlJMfl C'isfM Sfp^ Rfe?J4 ^ -sm^ fe ^ i£|^o i£|^ i£lim'^ n5S(;<)<l C«Mr 

fe iriTr 2fm ^ i m ^ i wtrr^trsim (^'=i' i ((?#g i£iwr^tn:M 

^ -srWfpit w C'bc'GiwiJMfi ?m:?r c^ 1^ ^ ^ %>i(;<i w i ^ 

s[ C^d3lWl5M?l ^ I f^FTt^ f^csiw C&-!t CW ^ l) f^pS'Srl^ ^sft I 

s. <)j<)^i(;fi<i ^ c'isdJiwiJ^ifiJc^ Rc^ifi^ -^n:#^ i USSw^i i 

'a|<)^R I£l1^^4<Mllvsr R'S'SH^I^ ^^ I 

V. lUSwfi (?fmt^)-^ fer ^ «3tc?r R^r i RS'StHJ i ^=iRSR4 

iflRfW ^aKR CV|V|(yw5) Rr Rr RRrr RR Rrr rRRRR ^sft R C^E^RrS^ 2|'^R|^ 

I 

^ (PTf^fW 'SVtW 



prriR% oiR^Rf “Rt^ C'RRFr”-i£i^ RRs# t^lR i ^^flRR R '¥R1 Ri Rrr ^rR 

R^/RW ^ R Rr s^R RR’ ^ I WRRir i£|rR C*nw RtR ’IIIW Rr (RtvRRt ^TlR? I ’IJl^ 

RTRtfr RR#R SR ^sRR RTF “SR RR I i£|rR RRt "'IR ^RR RR Rsf^TR^ RrR s^FR RIFR 

R I ^sRR (RTO (RR i£lRl i£|R 2|1^vj|<)C4 oiM^RFR I i£lRFR Sfl^vj^R (.'EC'RwiJfH^ 2|'^Rl^ RFRRTR^R 2|'^Rl^ RFR I 


’^RRlft RRsfR i£l^ CRR RRfRT sltFR I RRstRf:^ RT#^ WR Wr <lj<(^R<Mfl' i£|RfR C^ (RRT I RR RRT 

RRfTR*fF?R CRM ^R EFI^RRRR RR RRRt RFR I i£lR^ RtRwR RR ^ R^C*f tjIRRR RR^ liWR I i£IrRm 

RR^ R2f?/RRtRl WR RRRR (R?rR ^ WFT Rm sfTp RRr RT Rm mr RR Rt RrT 

RRT «1RR RfM Rr? Rt RCR I WFFRRR RR-RR RCE^ ’¥?RRft RRTefR ^R# CfR RRCER «RtM RrT RRt RR^M RCR RT W 
RRfRR RCRT (TR RCR I ii|?^Sft#R IRm CRM lil^lTR' RltRtCR ^ajfRR RRR RNM RCR I lil'stCR c^ll<^\s IRmR CR*f rRr (ilR?, 
R^RCRTRI I 




























































































































































am at ma# fesfttai^ m om ■‘m i m cant m aim 

(T^gf-c^ arws ^cfl^ iilf^m (atwT's ^ ala I i£imi?m^a:^am:awrfaicaii:i5aa^aTfecam 

liiana'(?/ii^” (atm, git^, twtfa)-'samta'^aT?rif%^ 

a%m:aa (mgt ■5a f^wlta afaafw ^ m I 

at WT a^ ftm' ca#^ csaalt^ arw® ^ ar a^ata ma? m am i aaalt tcaSfm aT?f%aa catata cm 
amt ai'sat ata 1 aatcaa atf^ catw-i£ia am aram aa i ca*f a^ i m aitaa mta i aaait aa# cam 
aitw alar cam aatcar aa aai a 1 t mitca? m ama «a^ aca i aialtca m ama aajf aaa aim at araatal, gacaa 
af^ mimaa t(^a:^taafaaa%T 1 

caata aaa cafaa catalt^ ^a# a^ gm am 1 liia at a#r at^ am cafaa catalt^ m am 1 arfa caia aaca 
at gam gm am caca i^ia?. f^ca ti^ caro ata 1 aaaaa fecaa aaa caa ama afm am caga 1 

y aaarfai faa - aaarfai ^ ^alt c-^r cma cm tsfr aar ata 1 cmai^ aw ^ai a%fm tg^ cac& 
caat aa ^ai rmalt ga# %:a wfm ga# aa^ fgca t^^rmr atffa cgat ata 1 aaatfai faa gai gat 
aPi^'sm aagta am gai g 1 tw sfltalcaa am cacga fm aim cata an:atc 5 a mtm cat i 

■camaitw-c*ma 3 Wm^^a#cgitgmgati 

o. 1 tta - Ittcaa c*ta aw tcatfw at wtr af^ fawa fm %t aar aa 1 ‘iit faama taa ga# cgit fkaa ^ atca 
aamamr gait ga?aaftcamatwam 1 tcaii%%T caatawwataitcafamammamawcaraa 1 
8 . gjw^ - sfltataa c^bcClcaiJa gjw^ttalt cm cga faSc'S? aia^^s gim^ttaltaacait 1 
(t. fatw aft - fatw aftit ga# 1 tta cm o” afaata cac& caat aa i cmr a#ta 1 t arata am taa cm 
0/8" fm ga# tiw aw aa 1 atfai ca#|t ga# ^/\r" at at ticm gaj taca aw aa 1 
g?gfmaas 

y am ama gaaw aaatfai facaa m altata 1 waltca ama am cawm m ca#r catwa fm am 
cawtcat gca at ata 1 

aaatfai ^ gai ama taa faca f^ma fga 1 ca^ mat acaa fm gai ca# am f^#w afta 
faaaafwafga I 

a. aaaatcmmrfgcaaWtcattga I tmfatacagaitaacmi/ 8 "^awwtaa#cagarfgm'gfmf^i 
8 . fmm am aWt^ ttatta aga 1 ga?aa facaa aifafm cam gai atsfa aw ca# caga 1 a# fa^ 
fNtatcaacafaaitcaamaatacafka gcatt#aaratai Ittcaataaawcamataaafaaitcacacafmi 

(t. gatatacaaatiawaartcaifwwa#raftfawafmgtawai 

aitmarca#tcatagTtar#agagamcm(mfatcma 3 ta 1 ^tcaawa‘araai 








'=#5iT'=T^ w ■^'STiT 'frtrr -=1R <) Fs ^s ^ wr 'frr?r 1 

^WTStf^ i£|^^ f^fwSK i£|sTr^’51% twrf^ I C#^ ^^TWs ^ ^ SCR 

(Silicon Controlled Rectifier) 1 '^'S R%f]vst^ 1%^ 5 %^%^ ■'ITsfe ficiic^ 1 

SCR^^ ('®®^ I 

SCR ^ - ■^'strt^ ^ (^^3#tfl c^), '=lT'S’?i% wt^ (t'isdJiwiJM), c^ (^ii^ ^^iwf^) (R'SlR^s 

Wt^^ C'i^) I 

^ SCR c^ (A-1)-^^ 1w ■‘im 1^^ ^ fw c^ ■^'S’trt^c^ 

(.'isc,i5iwi5M5) cw cw I gfkw c>i'«m?Tr wf^, c^nw^tft ^ (B) ■^'strt^ ^ (D) 1 

gRinm CTt Ww Rp!S'Stc<i> ^^5^ i£i^?. 1 c^nrsi^tfi^^^iittfr scR - 

i£| ■^'S'?F% SRT?; CW I Slc^ll'ST'i (.<P'i'ir SCR (^^Ttl^ ^'S'?|T) '^'S ^1% 

^'strt^ '^mrrf^i ^sP:m ■^'S’?i% (ost&fwSw 2Kt%s ^Nstitc^ i wPtr liwt^ 

^'STr% ^ c^sint C'isd5iwi5 ^ R? ^ i 

^I%% C«f^ ’IT'STrr I 

%I# i£|^, %Rft% i£|^’SI%, I 

1%^ ^ ’^1%^ i£i^ c#»f^ R^ ^ 1^ ^ ^ Rtwi^ R^fi «rn:^ i 

^S-G'JsiSh "sflprt^ ^ ^ i i£i%%^ww^?rt^5c^'s si%c^ 

c^ '^tc^T c^p^ I i£i^ ^PcRiUiCfifi Tfi^npiT ■=ifif%» c^ i lii^yiRiwm- 

'S\<! \ 









S8 

TTtf^ ^ I W^ C'i5C,l3|Wl5«< ^ ^ ^ I 

<P?IC<I I OStSt^?#^ ^TW ^SR^tTT'S ^^i||?ic<P (?# Wt Wt I ^(.?l<pf5 

fW CT ^s1^ C'bC'GlWlJM ^ f^'S WfW^ ^ I C'isCl5lWl5Mfl ^ (.^'isC^IWfl 


(;'!3C,i?Iwi5m< 


-SHI ^ 



i. c^ 

’tT'STTt^ 

«. ’tT'STTt^ 'srt^ 
B=OTlOT^lft ^[1^ (i^fB^) 
C=^Tl^ 

D='^'STrf^ WM' ( 




’IT'STrt^ ^UMlt CITC^ C^ (.^Cl5|W15M?I ’IT'STrt^ f% t^T I 

o. ^ C'isci5lwi5<fi3(:<i> I 

8. ■^^•G'islS'i '51^ <P?P'l I 

(?#g (TSt&n?#^ ^ i£|^ R5WfDc<l> <|5C?J<l><(f^ -ilfN^ I fiwfD ^slk ^ C*t^ ^ 

■*1^ SCR -z^ C'isci5iwi5cM ^ c^ '=iT's-?rt^ «rw^ ^g3#tflit cTpg^T ^ c^rni^si^tft 3j,^t>c<i> 

I 


i£i^ l^s'sl^JifS Ji^^csT felt wt ■^, Jil^<p, l^'»fic<iRr I Tf^isf^iw ■'^ 'issiicfifi I 


^ I 





+ !i> 


S(2- 



’Tt'STTt^ 



■*1^ ■'IIRvJ 


TTtf^ i£|^ 

i. i£|'^f^ (.fllsT'^^l, '^IK 8.S C^ I i£|1^I 

(.fifeJHJfl I i£|1^ ■=lf<<)vs'H%T ^ lilTjCM ^^WW'S ^ -=11^ I i£|^ ■=lf^<)vs'H%T 

(C'=ili:M^'sf^^) <(j<i^n?i< ■5iTsw:^2R:?n'STHl^>if^ Rswc^ liiWg wT'^rtm 

O. Pr-i - i£|1t i£|^ 1£|^ I ^ ^ ^^IWM ■SITS^JW (^^) 

■5Tt^ ■srrwr Rswc 4 ^ 'frtrr i cirmw ^ i£i^ 

<pfic=i ■^'S'?rt c^ir« ■'lira' i 

8 . - i£i1t i£i^ 2N3906 I wr '^rtTF I ^^?fr?rR:M 

(t. 555IC (ii IC fF^Ti^Tt^ ■s^s^T ^sfj#w5r c>^ 'frtrr i ^ 

I 

i£i1t t^sfk ^ c^n:^ ^sft^ ^srt^ c^fw i "=11^ 

f^^'3ife'fevsr'3i'sfw5) wr(7rt^ i 

i£lt i8 i£|-5r C^fifC3^ iooo WsT (Maxed out) i C^ ^■‘’ftf^fStiM ■stK 

(.<)fe5H5cM ■5Tt^ c’«r?rK ^ i c*i^ ^^ 5 ^ -=1^ ■‘ifM f^fW 

w ^ w c^ ^R<)vsh I ^^5^ w^ c#ifC3^ c^ ■^iTtr wr ^ iiTtr 1 >\<\^^ 

’if!^ ^ ^ tc’ftfw c^f^ ^ ^wt#?r w fer ^ ^ c^ wr 

^^5^ I 

'5^'^ ^'sm ^ Rs'si^sifDc^ f^-=fsr ^ 

I ■=iT's-?rt^^^yiferwr^ I I c^Mit 

^5T5r?r i£i1^ 1%^=tiw i 




555IC f&'=1' <ij<)^vs ^ i 4017 '^iTwr 

f^bwc^^^fwwr'^rtrr i 555-^^] -=1^ 4017-^f^^^'=’fmM^ 

■^5^^ I i£i^^ 101^ ■'H^ 'Sf^ sfetsf 4017-1^ ■'^ii:^ l^c=i 10 !%:¥ 'S'^ <p?ic<i i sjciilsT'i '^J^prtft ^°c<il'ST'i wf 

i cwr, i 

^i*r®T:5Tt¥ ■sTt^ ■srrwr w (555 ■'tm 1^^ Spc<Mc?jRi)-i£i^ '=#<[^ ^ 

Trr?r I '=#w ^ wri*f ('=$::#^ ^iifwt^ ^ i 

i£i^ ^ ^ 'Wti*! ^ ^Pm3c 4 '3if^R)?t^ c^ i£i^^ -^rn:^ ^ i i£i^ 

^=1'JC=1*M"5f?S 

F = (Frequency of output) 0.693 (Constant value for 555 IC) x 0.0001 (C-1, 100-uf capacitor) x 
1,000,000 (R-1, IM resistor) +2 x 4700 (R-2, 4.7K resistor) 

F = 0.693 X 0.0001 x 1,009,400 
F = 69.95 seconds 

555 2rf^ 69.95 4017 fkn ’im -=11^ Rwt<t i 101^ ■'tm ■sf^ 

(699.5 (M^ ^1139 (PK^) %if?r 4017 fkn i£i^ ’im -=11^ ^^5^ i f^#?r 4017 f^n 

101^ (116.51^1^ f^) i£i^ I 

I i £(t:?ifsf%rfeT ■^'s?rr^ym i 

Si^K<idg 555 + 100-uf capacitor (C-1) -i- IM resistor (R-1) + 4.7K resistor (R-2) 555 
= 69.95 seconds 4017-1 
= 699.5 seconds 4017-2 

= 116.5 minutes 4017-3 -i- 19 hours, 25 minutes 4017-4 
= 194 hours, 18 minutes, or approximately 8 days 4017-5 
= Approximately 80 days 

i£l^ (?#g 

cwt^ Rt^i<)<t fb'si^w^) cwus c<t<)=iiii^g' ^t§^t ^ i wf^'strr ^ ^ (g-o Wi 

^) ^^3#tfr ^ i ^ (^tlwt'G'b) w ^ i 

c^m c^ (t^ wr ^ i ^ ^^i^iwtr's ^^3#!% 



^«f ¥fw feptw 

i(f% ^(t7c So% 

FWg ^ wfwlt^ ^ ^=lf^wi5 FWg TiWTg traM '=11^Wt^ 

frig's ^c?jwr <(j<i^vs ^ ^ ^ i i£il^cwT*ff%5*fr%^^Tr i 



2fsjtg"5tW 

i(f% 

V(f% 

FWg C^ ^5(llwl^ ^ '?Pklf^R?f5' 

c<|i|'ig ^ciic=ir 


/fiteel Bsebbre^ 

Ball bearings 

Puirwiinatc 


or Azid 


Initiator 



Main Charge 
yellow or 
tVhIte Powdei 


Main Charge 

Fulminate or 
Azid 




Initiator 



Ball bearings 

1. 


f^g C^T^ 

gfs^K 'si#:^ >i\s4\si^ Tftc^ wg-1 

o. C^Mi^ >|vs4\sl^ Tfl^ wg' I ■srcs^T C^ '«llf% ^ ^T I '«rtf% WtTT^ 'Ipt f%'=lW1^ 

C^sJHt ^ wg^ Wfg1\s^R\s Rc^lf^vs I 

(t. CT c=iT5H 5^^^ wt ^ r5f®7:s^ ^ \sl^ jferr fw ^^1^° f^gl^ c^ f^ 

ffg' I C^wi^ ^Ttf^ sfetw cgMg' fTO I ^ 

fe cftw t^'=ig' I 

(?#g 

8. wtf% (.iiH 

c^M c^ll<i ■'i^rf^g 

(M^ *ffe*f# feR (’iW^rsr ^\d5, wfwrf^rsT ^Ttt^ ^ t^%rr gfliS^) S5o% fk^w 5^ ^ 

^gk«r io% c^wwfwtt^^^r^ fk*5wrRc^iR^s ^ i 

’ift^g (2kg^ 

feRg ■=#tf%r5T c^nrak (KCIO 3 ) + (S) 

^W*tTg i£|^t’=^G2kg^^sftwr I 









’f5tf%Fr C^c<)l5 (KCIO 3 ) 


^^rFrFH(S) 


C^Cl5lWl5^1 ((FfW WfWlt^) 

i 5jFr 

fipS®? 

i 


i 

^ (4^ ef^) 

i<!i 

?frf^ ’Ht^ 







o. c«Tw ^5(jiwt^-i£i'^ ^"=1^ f^iJK I 

8 . 


(t. ■^^t;=iT 5' i A 'ST^ ^5(jtisftl35 I 

'b. ^ Wf5^ I Wl^'=tl^ ^!TW feK ^ ^ f^(P5^ C^ 

S. ^srf^ wt ?frf^ '=tttc'=1^ C&-!t fe (4C-G^Hl<r5 C^ 

Rc^lRvs ^ I) 

V. C^mti^ fro fhCijMR I Rc^lRvs I ^fe ^vbWH ^ I QSU^ C^tw 

I 



Plastic 

pipe 


Tape 


tpsTT^s '»n:=Tt«fw Rc'itplR^ I 




i. '*p^f%^i^'ST'i<P I i£|1^ <P?P'i I 

O. *fr-!f!?Fr^s%^ I WIwR<M^ CSlW'isC^ I 


«m4«i><i ^Sbbviht^ i£i^ ^ ^ nr^fc^FT, ^'=i' %>iw) 

I ^ft^^FT CWT, C’f^, <l=1W^rf^^Fttc^wf5FfM'?rn:F I 


o 

o 


CFl=T (C^'f^) 
O. FF-^W@4 

























































































8. l<pS'ST 

(f. ^ ^ 5 

y -^jm^ TNT w ■eiw <)j<(^vs ^ \sc^ ^n:#^ gfm w^ i£i^ ^ 

I TNT-c^ vg=iHi^=i4 f^-'fsm 1^ wr I ?frf^ ftrspt^c^ i£i^ c^rt^TW^ ^ 

^n:#^ m ^ I ^-=11^ ^ w^ '=i% 5 rK 

^ I 

^ a; f^ ^ w^*tT<w=i(:4 i 

o. fJpS'ST <pc'^?i iii<plnc<p i£i'^° 1%?r '^flw '^15^ I 

8. C^g RpSst <P'^fD ^ <P?IC^ i£|'^ Wt^ WCHIfl <P'iC<P I ■^(vK^ Oo t^C<P'ci) 

io C>1C<l>C'i)fl 8 (io (TTgf^g) I 

(t. f^p^ WfD(:<i> (^n fe ^ c^ ■s^ (2^^ 

Rc^i<)<p i£i^ sTtter ■^w*tTspT^ '^ifl:^ fetr wr ■^rtTr 1 Rc^i<<p %>iw 

^^'s-?rf^, C2W^ c?i^ ^ c^rm (7TO <)j<i^Hfifi ^ ^w@<p wr ^ 1 

’11^ c^ 

Rc^H<p fi'sl^w^) ■ 5 r:s^t '=^’f c^ 1 -=1^^ ^'=# cfl^ 

^^'fTt^T^'srr?!! wr I c^ i£i^ Pn^H<p (^w-'T^) fe ^ ertw 

^ ^ -surcM I Rc^n<p's c^w?r ^wtfl: <)j<)^vs ^ -= 11 ^ \sw (tiwm «?[5M 

c^ 5^ 5^ ^ wf^ (P=?f^) %5iw ^^Tws ^ ^ ^ 1 ^^nwg 

i£i1^ I '^=i'i<pift, iii'^° fJpS'ST ■'ifl;c^ ■^f®' 1%?r '5R:*cr £f^:^ 

I w c^ i£it Fb'»i^>ifD< 

«nw c^Ti^t^ io I ■=iit'=i' ^ 

f^r?pt^'f ^^5^ -sti^ c^ *ffw^ fe^pm ■^'STrt '^rtTr 1 stferr, 

^4<pillvsf, wfw -“If# i£i^i c^ '=ifl:'=i' ^ c'l'STrt 1 



2fSl%g 

i£i^ c^ i£)^ -sm^ i£i^^ Tpst^wf^ f®«t^ I '^rsrtwM ^ gp^rf^ 

^ car:^, ^ ^ ■‘iw I 





Vo 

y ^'s-?rr I iiiwt#?r ^Puist^i ^-=1^ ^'s-?rr ?ii^c<i>?i ^ fe 

^ 17:wt^ Rc^l<<i> Rs'si^sic^ ^ cwT, f^^tn:#, 

c^Tr5:Ri%, i 

i£ii^ Rc^if^vs w ^ I i£i^ 'STiw, '?pt?rR-wr^ fe^vfw wr ^ ^rtfw 

■*lfe*f# ’S[5^ 9ff^ I i£|7:^ ^ ^lWir?%T Rr?pR'^ I i£|'®M 

8. ■=tttc'=1^ ■‘Ufr:? ^sff^ ^ I i£i1t ^■=’f|\s^jtc^ wiw c^ Rc^Rm RR*^ i RttcR^ 

RRIV Rt^WR Rtwr R^ RRR RttcRR RlTR ^TfRfM ^ Rt^WR-i£| RR RTRR RTRW Rt^WR ^ 'Sd RRl 
RcR=|R\s RR I R C^ '=lRiillW?l ^RRRCB^ RR# ^RRR fe RlRSTiRt RR^ RRR RRl C*R R^fer RttR RRl 
Rin:RR R3RV (.'»>|R|H Rttef ^RR RlTR RTRIM I RW 91^^^ Rf RR^R^ 

^RRRR RCR (RspT, R^ RmR RCR RWr CRTiR RRwR RT'S-R RR I 

Rf^Rr^RWrR^^fTRT 

y rIr RRs ^^slt CRf^Rc^rC RJRRR R^RR RCR RRR RRI' RSR RR RRR I IrPv^ (RR (R i£|1^ ^RRt i£|R° 

CRRM RCRR I rIr RlfHfej<l>'»fW RTRW 9TR Rt^WR RTRRR RRRR vsW FFFFg 'Rt VRRRR lilRl 
i£lR# %>IW RfW RRR I RfR CRRffR Rt^WR RWIW RR ^R' DBSP RTRRR RRR (RRRT SBSP- 

i£|R (RR rR Rf%R# I RRRR Rf%R# ^I^RRR RrFRR IrRR 9M%R C^RR^ Rt^WR I 

srR^RR RRIRR WRT RttcRR RtR ^^Rtfl^R RT RRRTt fRf Rt t&R fe RtRR RRR, CRRR, RR RRtfRl, 
Rl^ i£|R^ R^ i£|R^ CTRtR ^i^tRR ^ITR (R^ tWtfR I 
'RRIT RRRRRfRT 

y RfR i£|R# Ir^ RTRRR R5RR ^R tRfW C^ R i£|1^ ^RSRt lilRl «fRrr ^RR^R WfR I ^ RtRRt^^ ^ lilRRR 
fRRRtR#fR^i£|RMCRfkRRTRRRR5Rri£|R^^RRrr^RR I RfR RlPlfejR'sR RjR^^s fR#Sf Rt RT'SRt RR W RRs 
^ sft lilR# fR^ ‘’RtWlR’ I i£|'®Rrr S'i^=1'»fR ^ WRRRfe Rt RtWiRR 'St'URwR RCR RjR^vs RR | 
i£l1^ i£lR# CRRft RRR ^sfRR RfR %R %R '^fRT lilRTR CRRRR^ WRRR IrRR RlRiRt RfR I i£|'®Rlt R®T, 
rTRRR lilR?. '^pl; ftR lilR?. '»tRlT«fR CRR5 lilR?. RfR CR»R RtRp; Wf¥R I 

RfRRtRRRRT^R#^?R^sftRp^RlRl^RTRRRRRR^RWrRfRR%WpRitRTRRRR5RRR'S^RTRRtpR 
RRfRR RTTRR Pf%^ C^ I RtRR RsvsCRR RtfR WRRf ^RRRR CRnfRRf^ RRT ^ RRR RR RR ^^rID RRR 
^§fRR vsRR RR CRfi;RWC-G r RR CRR RR | 

O. RRRR RRR f^RR, Rfe Rt f^RTCR '^^RR C5R R5RR I IrPr RR R ^sIR^RTR R°RR WR ii|R° RRR 
gfRRfR RJR Rlfpfr RTRRR RRt RRR I RTRR R^RRtt C5t Rt RR (RR fewt^, R CRntRRf^ RTRRR 
RRRRRt I 

(Rl^g ’Rt RtRRR ^Rit 'slRc^lpvs (RRt 1 rr1^C9^RRR RRT (RR 1r RR RRR ^ WtRfR (R ^ ^ RRR CRR 
(?R RtR I i£|R# (RtRt ^^ft Rf'SRR RR i£|RRRWI rRIIrR f'SRt... RRtRRR I 

^RRfRRJ RTlfR' (RtRt^sfR WRT RRRtg 

R RitR' (RC& i£|Rl RTR (Rp& RtRt RitR' (R*R RItR' RJR^ Rt RR R5RRW i£|^ ^ WgRTtR Rf^ Rtf^R RRt 
RttR' C«R RlR (R^ fR l RR^Rtt RRt RRR RRR' Rt pR Rf^ P^ (RRR R^ RTR^ RRR I RRR 

RRR RfR RMR RPP RRtRR pR R RT WfSP i/8 tp3 R^RR I ^RRR RR? Rl^ tp3 9iP RR RtR WRT 
RRt RpRtR R^ CRRtR RR^ RR#^RNRfR ^RR % RR Rpp I R%RR RRRWt CR^ttRt R^f^ ^RR Rpp I Rpp RtC^ 
RRJ^RpRtR'=ffRRRRl'fCp®RrtpRRttRRpTRp5:^(RRRRRtRl RRtR R^f'^tR ■*t^ RR pR I Rt%RR(R^P^ 
RR^R'i^pvs RSRtRvsRR WRR#pg-R5^ I RRt RtRt P^ pR PcR Rtl:9P(R^ Rt^ R^R^ I RltcRR ^5R^ RW CRRtRR^ 
PtR R;^ R5R^ I P^ RRl tRRttpR(R^ pRfP' PCR^ Rt%RR RRR RW Wpt pR RTRRTR WRT P^ WtRRt RtPt Rpp I 
Wpt «PR CRR WtRtR CRRtRRp pR R;^ RR^ RtfR RRl ^RR CRW RR ^ RW RtPt (RR RRR I RR pR RtPt 
RRRt R< RRR RRl RRI Rpp RtCR RR fCpSRt pR R%RR PCR P^ (RR RR RtR I RRP RRtR RCR pR | Rt 
RRt RTtR RftR (RtRR RtRR PfRR RR RTRR ^Rl CRpR RtRR PRf CRRt ^ '^'SRt PpR RRR I i£lt 

Rt^' (RlRpWftRRlRRtRRTtRfSfRCR i£|R^R^, ‘S^RRtpRRT i£|R^ RtR (7R*ttR lilRlRTtR (RRt CRRRRRRRRR 
RW I 

RtR (RtR PwftRS 




^ ^ '^rt c^f^ iFtt^ tw w^r i i£|wm PVC ^ 

^ I lii# i£i'^ PVC cwl^ c^^'s c^Rr« ’lira' wt^ felt ■^ra's ram rara' ’lira i '^’i' fera PVC 
rnlfenral cw -mra m rniT’t's mm rara- -mra i fewttra rnlrnm cmim m§ m^mtm mmfe ml ^gmmi 
mrmmra ftfew mr liimi ferar rnrnmt mmmm w mra i i£im^ mferam ^ mmrart morn's rnmm m'smi 'mra m 
mram ’ttt’t mw rnlfern mm m mtw mmm i rarm mfem rarmm mimT ■*ffi;*fllt mram raram ^m 
PVC ■rnt’i'^rafrffe'mmm mtmra raf>^ mm mNra- -mram m ■*[fm*rilt Rc^Hra^i mm m’#mtm i fm¥ ■f# i£i1t >if^m'»fra 
felt mm m?r ’tm crnm mfe mimmra mim mtmt mfemm mR$m 'simlra i 

m#T raw 

i£|sraram femttra ^mit mm ml cm^’ijlra^w mra? ■miim frnmsram mra? ^mi m mm cmmr mm m lira# mctnram mrnrai 

(.^c,i5lrai5mmm?r I cmtm raim ^ mmmm 

im^/mraw 

C5#fm raw ’Hiram rarmm cmm mm mra^ felt mra i femttcm i£imit mm mra mcm c^sfefrafe mm firaptmm mra cmtmT 
mrst firaprffe m'smtrn cmHm mra i rnimmm mtWmrm mtm m m? cmfetm mws w ’lira i mrnmir m:5^ mram femram w 
’#mm wtmrn i ‘iimm ■*tf%wlt fe? mtmtm flraram ^irafem i ^ Wmrarara ■mm M-118 ml M186 i£iwrit?r mirara 
I rammtf^% ■% RcmHm mw ’H's-m mra mm mra ^ RcmHm femra felt mm 'mra mr i£imra mra feft 
fmraptmm mmira ra'smt mrara i tmraramra mram rnm-m mtlisf mra mmrat mm ^mi raferrafe ra^ mm mm ^mi mm 
cmtmtmtm fmraprffe rnmm mmrara ^irntfra ’imfe mfe i i£i1t lii-ra i£immmmm mfe ■m cmmr ■mm 

f^Mmra liimit mfwrar mm ■m ^mit ■mra m#tfe rnimrai ■Rra i feft mmr rnlfmcnJ^i ffemiram miraim^ (rsferafe 

(mffm mf^rnra^ m3#fft gfrarsfm) mratm mm mm rai mifem ■mrm "ft^ RcmHm rai C'isci5irai5< rnim mm i 
lilt femttram W?ra m^rn mra m’lrafera raR ’iffmmram agrafe ram ml I mramra^rammlmrammmfemtwmm 

cmtm fmf rarm mmtm ratm ’tm rat i liiwritm mnmmram mmm ram mra '^mr mf^mm mm liimi igmmtm mra ■^rfm 
m^mT’imtmfratmra cmtmsframmramrmra i 

mnrawraw 

liiwritm trattram cmcm fm raram RraNm fernttm mrarntm mmm ra ffmra mmmwt% ram mramfD m’fem mra i i£im1t 
f%mrmm ffrarmmm ’Ht’t raimr ml ferarmm ffratmm's mrn^ mra ’Hra i liitr fmra mra mmtmmt% fm^ cmtm RcmHmfD 
mwimi I ’uraram mtfef liimit fefeis rnitcmcSm cmcmm mtffe cmra mra i£im1t ^fmim mfe mr liim ram m^'s mra -mra 
mra i£im# ■mfem# cmtmr feftm w ■mfet wtmrnr mra I 

mra fmra cmmr ■mtm liimmm ’uraram ^■mm ra% mra liit ferntmlt mram ratm mra "mra i 'mr i£im# ram mr cmfe's fraftm 
tfmf^cmiJcmm rntcmmra i i£i1t-mra tra# mra mrara ram mmwtmcmcmmimr mm ra'mmmrafmi£i1t ram mram mr mram'rntm 
vsmm liimramm’ilraSmTjm cmrarafraratmm’m^ I ram Rmfi^s fmcmJvi ■mfet ram i igrrmM ■ra ramfem ra mcem cm*r i£im# mmr 
ram I ■mrnmt ra mra mm mmmt mtR^ raff mm liimi tfmf^ramsm mr mst^rafem ■mr'smtm ■mtm i i£i1t ■mra mrmr rnmmmm cm ■m^ 
cmRrrarrammcmwcmR’tr'smtmramfemmcmi^grariramtramm^jmmtmWrararrarai^mitttltmTmmtmmrammmmm i i£i1t 
cmrn fm’imrara rasrar’ft'I mra mr’1W ram ■msft^ c#ra raram rnmr ramfem I 













^ ^ «rf^ I ^^rntwift Rs'»i^>ifDc<i> fe 

WfCT I K^T '= 1 ^'= 1 ^ i£| 1 t Rc^lRvs ^ I i£|^ -= 111 ^ C^ ^ Rs'sl^si ('bo-So ■=’ft^-= 1 %), 

Rc^I<)4's *fr<w=i>i^ w^ 'fii:«fg wtMT «m:^ i ^ ^ -sMR Rc^H<i> ^ i 

Rwhc4?i c^m «?rR^ ■*fr’f!?!^ <)j<)^vs ^ I i£i1t 2n:?rf^ wr ^ i 

^fJ^vicvsr^^wr, 

liiwtiPr w^ ■‘Un:^^ wt^ wra' «tM^ (Tiwt^^ i£i ^^ ^ff^ i ^ ^ 

^ cwr CW -= 11 ^ I TTtft siW'si ^ CWT TNT ^ C -4 c^ ^ 

I AN-FO I '^TRst^ ioo ■= 11 ^^Tir 5 T-=lW I 


PiPiI^<pih <pill^fi> (?w&'5t^ (PiPi'sp 'sii^fi'si ■p^) 

i£i^ wt^f^¥fw w^sft^ '^rm I tRs ('saA c^) ^ i'-i'A tR3 (oaA 

(TrfP) I f®«P7r ■^rtw '^ic^wr -=11^, f^Tst wfr ■^pfs^ 

y (^^ fk^^ '=ifl:T, w viiA tR3 ((? ^aA CTfP) ^'» 8 tRs (‘^aA c«f^ c^) 

^ I 

■'lltT, iA 'S/s ^ (iA/^ C^ ^ ( 7 #) ^ (' 3 -V^ C^) C'^IM I 

wpf5^^ w^siM I 

o. nf^?. 

8. i/8 ^ (^ (7#) 

(t. ?llt^ Rc^N<I> 

2f4#g ■fiP' ?frf^ Rc^i<) 4 wr 

i. ^ ■^'=# I wk^ wk^ 1P:'=i' Rc^n<i> '=i%'=t w^ i ^-=1^ wpptP^ i/s 

tR3 ('!i t^) wkrkr '«ftRr ^pp i 

A Rc^RC 4 ?I C^k^ ^I'isPc^ gfmwkr I ^vsPc<ti Cpk ■Plk'= 1 ^'^ I 

o. cpk ^tk^ 2k^ ■^5^kT I 

8. 's^^g PfWkp^'^rk^ Rc^h<i> cpk '=i%'=i^ ■sksff ^iwtk «rk^ i ■p^ 2k?rkFT -=1^ Tttk-^i^■51^-=^ 
Rc^i<) 4 ^5rk?? wk^ ck^ fPr i 

(t. Pfw cp^ CT 'S’pk^T cpk Ptk^ i/8 tpa ('b PfP) 'pRr wkrrr wk^ i ■pk skrrkf^T -p:? Rc^h<i> 

^?iRk?r c^pp^T I 

w^ ?i^Pc<p p-^itp- gfks^ Rc^ifH<p?i i/^tR^ (iA/8 

kPR) C 5 TP^ I 

'^mkM wkk 2k^ wk^ p-1 

'^mt^RRg 


i. i£i'^w^k^str'^^k^'5n?iT^p'?p I ^P^gp^<ii<ipMfi wkkiif^i'^nsk^wk^p' i 

'Plk'=1^ ^"=1^ ■P'l# p-'lfps I pp >iV|vsW p- Pk^ \sk^ i£|C^ ^ Ptk-'l^ 

t’lfPsNk^ (^^P'f^PkTrP'^^T I 

o. ^pwrg Pfw (pkT pk^ pitk-=i^ fp% ^pkp >ivi\ssi<)\si Pk^ ’iflk'=i^ ■pk^ wR 

(RRlRgRt Pk^ I 


8. -^mnR? 


I Rlk^ IPs' <P?P'i I 


’Rrfp ^ - Trfp^HAw@<P Rtf^lRTtR <(j<(^vs p?rg 

i. pRR(:<p ’pwI RtRPRP'g P^S'StR (RR■fkP’P rR p?rRk^ RwfI5 Rrtpt p?r i 

A '=RrfP i ii|¥ PR i, ^ lilRlRRPwr^spyR^R^ 



^srf^fr:^ Fb'sl^si C^ vs'sfw <)j<l^vs I 





’rftsiK 

c-=ii:^ 

<50% 

^=ll<pSR<P lilpl'is 

io% 


^ 0 % 

«PlCM Wl^=1 


^fcft^g 


i. c^lwr5?o% I 

C^VS(.=1fl Rsvscfl ^=lRpSR<P lilf^IW ilO% 'sf^'^5^ W|vsc=1fl '5^=lMr« I 
o. i£l^ i£l^ vgsTT^ ■sr:?^! ^Tlf^ C^fWl^ ■ 5 ^ ^ ■ 5 ^ ^ 'S i£lt%W 7R 

«rn:¥ I 1 

8. i£i^ c^iwi^ ■5rn:’f c^ fe ^ ^ ft%?r ’iRiRinlU c^twi^ 

’(itfk^ f^ ^ I c^'fi:^ c^ I 

(t. i£i^ i£it c^ c^ c^iwra' 

WT®^^ =1'it=j<1<SC4 I 

flag's ^ c^l^ '^rfg ^ c-'initt^ c^mti^ '?pf5w ^ 1 (tt ^ ^ 

“isw + (sw^wfwfwzm 

i£i# i£i^ fe*f^ -siMi:^ 44 ci5^=i I (?f^ 119 ^ c^iwr c^ 

“^fM” ^Spj^ I f^'sl^sifi; C^^ VS^ C^|vs5# C^i£l^?. 

^(.“llci^h «7’«7>C'!?$“7 

i£ 1T:^ 1£|^ i/8 ^?.'*f iiKT WT fCIM ^ C^IWl^ i£l^ fC?!^ C^WlM ^ '^NW cfcg 

cwr «it^ I i/8 (wt?r^ %>ic<)) WT (?rr^ ^ ^ wt^iM ^^ 5 ^ i£i^ ^ «rr^ 1 

fKfM ^ c^f^s^ ^uwj ^(w=t wr ^ I ^ c^rfs^ 8 ^ ^ -=1^ I 

C^vsslfDc^ C^ ^ <t>f|(;<t.i Tft ^ wr'=1^ Rc^lRvs W cw I 



Classk Molotov Cocktail 

















































































































7f0-’=9(^ WfS^T ^"=1^ "^5^ I 



fMS ■srMiiiST's (■'I^T^ 'S ■=1'^f^c^s) 


WrcW 

(CeHe) 


c«R:^ ^5% ’i^g 

y i£i^ 5^ fe (t ■smr ^3Ht^rf%r5T (t srrsr ^ ^ 

I i£i1^ s^ivs^Trt^ I 

^ i£|1t <(j<|^Hf|f| 2|w I 

o. wr-'if^ ■5:iTm^?!f%r5T + iqiHt^rf^rrtsr ■=ii^wt^ i£i^i cw\^ -^Rwt^ ■'ii^ i 



cmmPTcmr 


Hc^ wnwR «nwg 

2 Na + 2H2O- 2 NaOH + H2 

(TTtf^TrrsT (Na) 

^ (H2O) 

2 Na = 8 'b srrsr 

2H2O = 'Z)<bsm 


->i\s<p\srg 


'*llf% <P?lc<l'i CFl'C'*!^ '^■'Hra' Ji\s<p\sr '3(<i«i‘>i'i <p?ic^ I i£|1^ ^ CW I 

I (TTtf^Trn:^ ^-=1^ i "=111^ 

(7ilfe?rr5T ^-=1^ ^^5^ -=111^ ^ ^-=1^ I lilt Cfl^ C^SC^W 

■5R:s^T C^ ^ Rc^lf^vs ^ -ilw I 















s- 

(KCIO3) 

'l 50 % 80% 

C^Tt^ feR# C^ SI'^Rlvs ^^5^ s^ra' Cs^mt ^'STTt'^TtW I 

i£i# i£i^ (TSTR? c^ iiS5S5^ I 


Fuse 



f^g (751^ C^T^ I 


mf^ emts- 

’f^tf^T^r (KCIO 3 ) ■5iir?twf%r5r 

o i i 

(TTf^ fep# sikHiJj I i£l1^ wn^Tt I 

!?/|s/ /Sc=7 W?/W C^M 

i£i# i£i^ -siMi:^ 44 ci3^=i c#*t^ w '?rt^ 1 i£iwm <)j<)^i<i<Mfr '=ii5hi^=i 

C^mti^ Rc^lRvs I i£l C^mnTs ?flf5i5C4?l ^ ^ I Cff?, 

C^ ^ FbWCvs TfslTr (TtIT ^ 1 C^ Rc^lR^s ^ i£|1t 

c>i?r c^ I 



Time Delay Firebomb 
















































vs 



vsti^r^ - i 




■^'STTt^ 



RDX 

8387 

M.P.S 


PETN 

8387 

M.P.S 

o 

DYNAMITE 

7800 

M.P.S 

8 

DYNAMITE 

7600 

M.P.S 

(t 

DYNAMITE (^^) 

7500 

M.P.S 


NITRO-GEYCERIN 

7700 

M.P.S 

S 

TNE 

7650 

M.P.S 

V 

C 4 

7630 

M.P.S 


C 3 

7625 

M.P.S 

io 

TNT 

7000 

M.P.S 


EEAD AZAID 

5327 

M.P.S 


MERCURY EUEMINATE 

5032 

M.P.S 


BEACK POWDER 

400 

M.P.S 


vstf^r^ - ^ 






‘1% 


TNT 

21000 

P.S 



TETRIE 

23000 

P.S 


o 

C 3 

26000 

P.S WC4C'* 


8 

C 4 

26000 

P.S WC4C'* 


(t 

DYNAMITE 

16000 

P.S WC4C'* 


<!i 

AMMONAE CHARGE 

11000 

P.S WC4C'* 


S 

PETN 

2000 

P.S WC4C'* 


V 

PE2 

26000 

P.S WC4C'* 



PE 3 

26000 

P.S WC4C'* 


io 

PEsA 

26000 

P.S WC4C'* 



WBOX 

26000 

P.S WC4C'* 






